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EXECUTIVE SUMMARY 

Subcontractors will be on site to assist with detecting UXO, Hydropunching=, and drilling. 

The U.S. Army Technical Escort Unit (TEU) will be on site to assist the screening of samples 

for chemical agents, chemical agent monitoring and identification, and emergency 

decontamination. Section 2.0 describes the subcontractor’s responsibilities. 

Several potential chemical and physical hazards are associated with the tasks of this project at 

Sites 69, 74, and 41. The chemical hazards include the potential for exposure to various 

chemicals, including volatile organic compounds (VOCs), pesticides, polychlorinated 

biphenyls (PCBs), and mustard agents. The physical hazards of this project are from the use of 

heavy equipment (drill rig and back hoe), potential unexploded ordnances (UXO), 

temperature stress, and the limitations using personnel protective equipment. The 

environmental hazards include the various degrees of hazardous flora and fauna. Section 3.0 

describes these hazards. 

Environmental monitoring requirements consists of using an oxygen/combustible gas meter, 

an HNu with an 11.7 electron volt (eV) bulb, and chemical agent monitoring equipment 

(Minicam). Section 5.0 describes air monitoring requirements including frequency, action 

levels, operation, and documentation. 

Various levels will be required for the different site tasks. The protection levels will range 

between Level D, Modified Level D (D + ), Level C, and Level B. Each of these protection levels 

is discussed in Section 6.0. 
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1.0 INTRODUCTION 

1.1 Policy 

It is the policy of Baker Environmental, Inc. (Baker) that all on-site hazardous waste 

management activities be performed in conformance with a Site-Specific Health and Safety 

Plan (HASP). The HASP is written based on the anticipated hazards and expected work 

conditions and applies to activities performed by both Baker and subcontractor personnel. The 

HASP may be modified/updated with the approval of the Project Health and Safety Officer 

(PHSO) and Project Manager. Proper notification will be given to the Navy Technical 

Representative (NTR) when significant changes to the plan are implemented. 

Baker’s HASPS are based on an outline developed by the U.S. Coast Guard for responding to 

hazardous chemical releases (U.S.C.G. Pollution Response COMDTINST-Ml6465301 and by 

National Institute for Occupational Safety and Health (NIOSH), Occupational Safety and 

Health Administration (OSHA), U.S. Coast Guard (USCG), and U.S. Environmental 

Protection Agency’s (USEPA) recommended health and safety procedures (Occupational 

Safety and Health Guidance Manual for Hazardous Waste Site Activities). This plan, at a 

minimum, meets the requirements under OSHA Standard 29 CFR 1910.120 (Hazardous 

Waste Operations and Emergency Response). This Site-Specific HASP has been designed for 

field investigation and sampling activities at Marine Corps Base, Camp Lejeune, Jacksonville, 

North Carolina, Sites 69,74, and 41. 

1.2 References 

The following publications have been referenced in the development and implementation of 

this HASP. 

l American Conference of Governmental Industrial Hygienists (ACGIH), Threshold 

Limit Values for Chemical Substances and Physical Avents and Biological Exposure 

Indices for 1993-1994. 

l NIOSWOSHA/USCG/USEPA. Occupational Safetv and Health Guidance Manual for 

Hazardous Waste Site Activities. October 1985. 
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USCG. Policy for Response to Hazardous Chemical Releases. USCG Pollution 

Response COMDTINST-M16465.30. 

U.S. Department of the Army. The Army Toxic Chemical Agent Safetv Program, 

Army Regulation 385-61. 

U.S. Department of the Army. Safetv Regulations for Chemical Agents H, HD, HT, 

GB and VX, AMC Regulation 385-131. 

U.S. Department of Health and Human Services, June 1990, Public Health Service, 

Centers for Disease Control, NIOSH. NIOSH Pocket Guide to Chemical Hazards. 

USEPA, Office of Emergency and Remedial Response, Emergency Response Division. 

Standard Operating Safetv Guides. June 1992. 

Water and Air Research, Inc. Initial Assessment Study of Marine Corps Base Camp 

Leieune, North Carolina, Prepared for Naval Energy and Environmental Support 

Activity (NEESA). April 1983. 

Pre-Entry Requirements 

During the initiation of site activities (site mobilization) and prior to the investigation, the 

SHSO will perform a reconnaissance of the anticipated work areas as identified in the Work 

Plan, establish or confirm emergency points of contact and procedures, and review any other 

issues deemed necessary to address site safety and health. The SHSO will then call a meeting 

with site personnel (aa identified in Section 2.0) to discuss data obtained from the previous site 

reconnaissance, provisions outlined in this HASP, and appropriate safety and health related 

procedurealprotocols. 
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2.0 PROJECT PERSONNEL AND RESPONSIBILITIES 

,- 

The following personnel are designated to carry out the stated job functions for both on- and 

off-site activities. (Note: One person may carry out more than one job function, and personnel 

identified are subject to change.). The responsibilities that correspond with each job function 

are outlined below. 

PROJECT MANAGER: Mr. Raymond Wattras 

The project manager is responsible for assuring that all activities are conducted in accordance 

with the HASP. The Project Manager has the authority to suspend field activities if 

employees are in danger of injury or exposure to harmful agents. In addition, the Project 

Manager is responsible for: 

l Assisting the Project Health and Safety Officer in Site-Specific HASP development for 

all phases of the project. 

l Designating a Site Health and Safety Officer and other site personnel who will assure 

compliance with the HASP. 

l Reviewing and approving the information presented in this HASP. 

PROJECT HEALTH AND SAFETY OFFICER (PHSO): Mr. Ronald Krivan, CSP 

The Project Health and Safety Officer is responsible for development and monitoring of 

compliance with the HASP. The PHSO will be the primary contact for inquiries as to the 

contents of the HASP. The PHSO will approve changes to the HASP. The PHSO’s 

responsibilities include: 

l Coordinating the review, evaluation, and approval of the HASP. 

l Developing amendments to the HASP when applicable. 

a Resolving issues that arise in the field with respect to interpretation or 

implementation of the HASP. 



l Monitoring the field program through a regular review of field health and safety 

records, on-site activity audits, or a combination of both. 

l Determining if on-site personnel have received the required training and medical 

surveillance prior to entry onto the site. 

SITE MANAGER: Mr. Pete Mondav 

The Site Manager is responsible for assuring that site activities are conducted in accordance 

with the HASP. The Site Manager has the immediate authority to suspend field activities if 

employees are subjected to a situation that can be immediately dangerous to life or health. 

The Site Manager’s responsibilities include: 

l Assuring that the appropriate health and safety equipment and PPE is available and 

that it is properly maintained. 

l Coordinating overall site access and security measures. 

l Controlling site access, including documenting all personnel arriving/departing the 

site (by name, company, and time). 

l Coordinating site safety and health issues with the SHSO. 

l Assisting the SHSO in coordinating emergency procedures with the Naval Activity, 

emergency medical responders, etc., during site mobilization activities. 

SITE HEALTH AND SAFETY OFFICER: Mr. Ronald Krivan, CSP 

The SHSO is responsible for the implementation of the HASP. These responsibilities include: 

l Coordinating and documenting the pre-entry HASP briefing and periodic (weekly) 

briefings. 

l Assuring that monitoring equipment is properly calibrated, used, and maintained. 
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l Managing health and safety equipment, including instruments, respirators, PPE, etc., 

that are used in field activities. 

l Arranging emergency response provisions in cooperation with Naval Activity 

Requirements, emergency medical care, etc., during site mobilization activities. 

l Monitoring field activities for compliance with the HASP. Evaluate the need for work 

procedure or PPE changes and notifying the PHSO and Project Manager of any 

changes. 

l Documenting relevant health and safety events; site monitoring information; accident 

investigation and reporting; safety inspections; and site conditions. 

l Overseeing the decontamination of personnel and equipment. 

l Determining safe boundary locations and procedures for activities requiring Level C 

or higher protection. 

l Implementing the Baker Hazard Communication Program on site. 

l Suspending field activities if the health and safety of personnel are endangered. 

l Auditing the subcontractor training and medical surveillance records to verify 

compliance. 

l Acting as the Emergency Coordinator and assuring the availability of a 

communication network and deployment of the HASP and emergency equipment to 

field teams. 

l Assuring compliance with the Standard Operating Procedures (SOPS) in Appendix A. 
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FIELD TEAM LEADER: (To be named prior to on-site activities) 

The Field Team Leader is responsible for: 

l Implementing safety procedures relevant to the tasks under his/her direction. 

l Determining safe boundary for activities requiring Level D or D + protection levels. 

l Assuring that PPE is properly maintained. 

l Complying with the conditions as outlined under Field Team Members. 

FIELD TEAM MEMBERS: (To be named prior to site activities) 

The Field Team Members are responsible for: 

Becoming familiar with the HASP. 

Attending training sessions to review the HASP and additional safety and health 

information. 

Being alert to identified and unidentified hazards. 

Reporting unidentified hazards to the SHSO and Site Manager. 

Offering suggestions, ideas, or recommendations that may improve site safety. 

Complying with the contents of the HASP. 

Conducting site activities in a cautious, safe, and professional manner. 

Reporting accidents/injuries, however minor, to the SHSO as soon as possible. 
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Subcontractor personnel are responsible for: 

l Complying with the conditions as outlined under Field Team Members. 

l Obtaining the appropriate training, fit testing, and medical surveillance requirement8 

under 29 CFR 1910.120 and 1910.134 and providing this documentation to the Site 

Manager. 

l Complying with the training and medical surveillance requirements a8 outlined in 

Sections 9.0 and 10.0, respectively, and providing his/her own PPE that meets or 

exceed8 the level of protection a8 outlined in thia HASP. 

SUBCONTRACTOR COMPANIES: 

Drilling Operations: Harden Huber, Inc. 

Survey Operations: (To Be Determined per Baker’8 Basic Orderinp Agreements) 

Geophysical Operations: Geo-Center 

UXO Identification: Geo-Center 

Hydropunch” Operations: (To Be Determined per Baker’s Basic Ordering APreements) 

NAVFACENGCOM REPRESENTATIVE: 

Ms. Linda Berry, P.E., (NTR) (804) 322-4793 

ACTIVITY/BASE REPRESENTATIVES: 

Mr. Neal Paul (CLEJ EMD) (910) 451-5063 

FEDERAL/STATE/LOCAL REPRESENTATIVES: 

Ms. Gena Townsend (USEPA, Region IV) (404) 347-3016 

Mr. Patrick Watters (N.C. DEHNR) (919) 733-2801 

INDEPENDENT REPRESENTATIVE: 

U.S. Army Technical Escort Unit (TEU) 
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3.0 SITE CHARACTERIZATION 

3.1 Site Background 

The information contained in this section has been obtained from an April 1983 NEESA 

document titled Initial Assessment Studv of Marine Corps Base Camp Leieune, North 

Carolina. This site information is for Sites 69, 74, and 41. A site location map for all three 

sites is presented in Figure 3-1. 

3.1.1 Site 69 - Rifle Range Chemical Landfill 

The Rifle Range Chemical Landfill is located approximately 9,000 feet east of the intersection 

of Range Road and Sneads Ferry Road, north of Everett Creek. The site is an estimated 6 acres 

in size, containing approximately 93,000 cubic yards of material. Available records indicate 

the site was active from the early 1950s until 1976. It is reported that the site was utilized as a 

disposal area for all chemical wastes generated on the base. The list of materials disposed at 

the site include the following: pentachlorophenol, DDT, trichloroethylene, malathion, 

diazinon, lindane, gas cylinders, HTH, polychlorinated biphenyls (PCBs), drums that 

appeared to contain a training agent consisting of chloroacetophenone (CN) gas, all other 

hazardous materials generated or used on the base, and chemical agent test kits for chemical 

warfare, which contain no agent substances. The chemical agent test kits were a type called 

“Kit, Chemical Agent Detector, M255” for detecting mustards, nitrogen mustards, arsenicals 

and phosgene. This kit was located on the surface of the site. No background information 

exists that indicate that these kits were buried in this area. 

Material was disposed in trenches or pits that were between 6 to 20 feet deep. At least 

12 different disposal events have been documented. Some PCBs, sealed in cement septic 

tanks, are reported to be buried here. 

Two reports of atmospheric emissions were noted. One incident occurred possibly as a result of 

meteorological conditions; the second incident was caused by accidental disturbance of the 

ground at the site by grading/disking machinery. 

Both fired and unfired blank rifle cartridges were found on the ground within the boundaries 

of this site. The presence of these cartridges indicate that troop training exercises may have 

extended into this area, possibly at night when warning signs might not have been seen. 

3-1 





One disposal incident occurred in 1953 or 1954. About 50 drums of what is believed to be 

training agent were delivered on rubber padded trucks and were buried in two trenches. The 

drums were described as being “not nearly as heavy as if filled with oil”. These drums were 

placed in the pit one at a time and laid side by side. These two pits were up to 20 feet deep and 

the drums were stacked so that the top layer was five or six feet below ground level when the 

drums were covered. Gas masks with some type of adsorption canister and other protective 

clothing were worn by those people present. The heavy equipment operator reported that he 

itched after working at this site. The drums were light blue or bluish-green and unmarked. 

In 1970, another burial incident took place during which 5-gallon cans and 55gallon drums of 

DDT, trichloroethylene (TCE), and calcium hypochlorite were placed together in a common 

pit. When earth was being placed over the containers, an explosion and fire occurred which 

caused a forest fire and blew drums from the pit into the forest about 40 yards from the pit. A 

fire truck and base safety personnel were present. Some of those present possessed gas masks. 

3.1.2 Site 74 - Mess Hall Grease Pit Disposal Area 

The Mess Hall Grease Pit Disposal Area is located in a wooded area approximately l/2 mile 

east of Holcomb Boulevard in the northeast portion of Camp Lejeune. The Pest Control Area 

is located approximately 20 to 50 yards south of the grease pit and 75 yards east of Supply 

Well 654. The disposal area north of the dirt access road is approximately 3 acres in size. The 

grease pit measured 135 feet long, 30 feet wide, and 12 feet deep. The total size of the Pest 

Control Area has been estimated at 100 feet by 100 feet. 

Available information indicates the site was active from the early 1950s until 1960. Three 

separate activities occurred in this area: 

l Grease from mess halls was deposited in a large pit; 

l Burials of 55-gallon drums, possibly containing PCB transformer oil and pesticides 

occurred near the grease pit; and 

l Burlap bags of sawdust were soaked in a DDT solution and then later deposited in 

wetland areas for mosquito control. 

Disposal activities at the site included the placement of mess hall grease and some waste food 

into a pit. Records indicate that there was at least one unsuccessful attempt to burn the grease 
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using a more volatile substance. The material was washed out of the pit in 1954, when 

Hurricane Hazel passed through the area. Use of the pit was discontinued at this time. No 

estimates regarding the quantity of grease disposed of at the site have been made. 

Drums and pesticide-soaked bags were dumped near the grease pit. Detailed information 

regarding the contents of the drums is not available. Personnel involved with disposal of the 

drums were not informed of the drum’s contents or origin. It is speculated that the drums may 

have contained pesticides and/or transformer oil containing PCBs. Best estimates indicate 

that approximately 500 gallons of pesticides were released from the deposition of the bags. 

Approximately 2,200 gallons of pesticides, contained in drums, were deposited at the site. It is 

estimated that 1,100 gallons of PCB-containing oil were buried at the site. Some drums may 

have been left over from a burial/disposal incident at the Rifle Range Chemical Landfill (Site 

No. 69). 

3.1.3 Site 41- Camp Geiger Landfill 

Site 41 (Camp Geiger Landfill) is located south of the terminus of Robert L. Wilson Boulevard 

and the abandoned trailer park. The site lies between an unnamed creek and Tank Creek, 

east of U.S. Highway 17. 

Site 41 was used as an open burn dump from 1946 to 1970. It received a mixture of industrial 

waste, commercial waste, and construction debris including waste oils, solvents, garbage, 

trash, asphalt, concrete, batteries, Mirexe, and ordnance. 

It is estimated, based on interviews with MCAS New River and Camp Lejeune personnel, that 

10,000 to 15,000 gallons of waste oils and solvents were disposed at Site 41. Most of the waste 

solvents and oils were burned after disposal. The number of batteries containing lead that 

were disposed at the site is assumed to be relatively small. Tons of Mirexe in bags were 

disposed in 1964. The disposed quantity of ordnance is estimated to include thousands of 

mortar shells, at least one case of grenades and a 105mm cannon shell. 

In the mid-1960s, at least two waste disposal incidents occurred, during which two truckloads 

of drummed wastes were unloaded. These wastes were described as being similar to those 

disposed at the Rifle Range Chemical Landfill, Site 69 (see Section 3.1.2). 
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3.2 Site Work Plans 

The Work Plan (detailing the tasks to be performed at each site), the Sampling and Analysis 

Plan (SAP), and Quality Assurance Project Plan (QAPP) are bound as separate documents. 

Site work tasks included for Sites 69,74, and 41 are: 

l Sediment/Surface Water Sampling 

0 Surface Soil Sampling 

l Monitoring Well Installation 

o Groundwater Sampling 

In addition, a geophysical survey will be performed at Site 41 and Hydropunching” will be 

performed at Sites 41 and 69. 

3.3 Hazard Evaluation 

The following subsections will identify the potential task-specific, chemical, physical, and 

environmental hazards associated with these work tasks to be performed under this HASP. 

3.3.1 Task-Specific Hazards 

Hazards at each of the sites may be associated with the job tasks as detailed in the Work Plan; 

listed below are summaries for the potential hazards associated with each task where 

specified. An UXO clearance contractor will provide expertise in the location of sampling 

points (i.e., monitoring well installation locations and soil sampling locations) before activities 

commence at the sites. 

Geophysical Investigation - Site 41 

Chemical 

l Skin contact with potentially contaminated soils. 
l Ingestion of contaminated material from hand to mouth contact. 

Physical/Environmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 
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SedimentSurface Water Sampling - Sites 69,74, and 41 

Chemical 

l Potential for contaminated material to be splashed onto body or in eyes. 
l Ingestion of contaminated material from hand to mouth contact. 
l Inhalation of volatile constituents within the sediments or surface water. 
l Absorption of constituents through the skin. 

Physical/Environmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 

Surface Soil Sampling - Sites 69,74, and 41 

Chemical 

l Skin contact with potentially contaminated soils. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Inhalation of volatile contaminants within the surface soil. 

Physical/Environmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 
l Muscle strain from boring with hand auger. 
l Contact with UXO. 

Monitoring Well Installation - Sites 69.74, and 41 

Chemical 

l Potentially-contaminated mud, etc. in eyes and on skin. 
l Contact with potentially contaminated material. 
l Ingestion of hazardous materials from hand to mouth contact. 
8 Inhalation of volatile contaminants. 

Physical/Environmental 

Heavy equipment operation hazards. 
Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
Skin irritation from contact with insects and vegetation. 
Overhead hazards from drill rig operations. 
Interaction with native and potentially hostile animal life. 
Contact with underground utility lines. 
Lifting hazards (muscle strain). 
Explosion from contact with explosive/ignitable material (contact with UXO) 
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Groundwater Sampling - Sites 69,74, and 41 

Chemical 

l Skin contact with potentially contaminated water. 
o Eye contact from splashing water. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Inhalation of volatiles emitting from the well opening. 

Physical/Environmental 

l Skin irritation from contact with insects and vegetation. 
l Lifting hazards (muscle strain, etc.) while bailing well. 
l Cuts from using knives to cut bailer rope. 
l Slips/trips/falls - sloped, uneven terrain. 
o Interaction with native and potentially hostile animal life. 

Hvdropunching - Sites 41 and 69 

Chemical 

l Potentially-contaminated mud, etc., in eyes or on skin. 
8 Skin contact potentially with contaminated soil. 
l Ingestion of contaminated soils from hand to mouth contact. 
l Inhalation of volatile contaminants. 

Physical/Environmental 

Heavy equipment operation hazards. 
Lifting haiards (muscle strain). 
Skin irritation from contact with insects and vegetation. 
Contact with underground utilities. 
Interaction with native and potentially hostile animal life. 
Heavy objects landing on foot/toe or head. 
Strips/tripslfalls from sloped, uneven terrain. 
Contact with UXO. 

3.3.2 Chemical Hazards 

Exposure to hazardous chemicals can occur through various pathways into the body. These 

pathways include: 

a Inhalation of vapors and/or particulates. 

l Ingestion of contaminated particulates from hand-to-mouth contact. 

l Dermal and eye contact from direct, unprotected contact. 

l Absorption through the eye from exposure to concentrations in the air. 
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The chemical exposure potential for personnel working at Sites 69, 74, and 41 is expected to 

relate directly to the chemicals detected during previous sampling investigations and reported 

potential disposal practices. Therefore, Table 3-l identifies the toxicological properties for the 

chemicals detected during preliminary sampling investigations that present the greatest 

hazard. Note that a Material Safety Data Sheet (MSDS) was not available for Mirex at the 

time of the HASP development. However, Mirex is a chlorinated hydrogen with similar 

characteristics as lindane [isomer of benzene hexachloride (BHC)I, therefore, the BHC 

information in Appendix B can be referred to as a substitute for Mirex”. 

The following information pertains to blister agents and tear agent. Additional information 

regarding other chemicals listed on Table 3-1 can be reviewed on the MSDSs in Appendix B. A 

summary of information regarding chemical agent identification sets (CAIS) is contained in 

Appendix C along with accompanying MSDSs. 

Blister Agents 

All of the Blister Agents are persistent. Blister agents damage any tissue that they contact. 

They affect the eyes and lungs and blister the skin. They damage the respiratory tract when 

inhaled and cause vomiting and diarrhea when absorbed. 

Mustard - H, HS or HD (Sulfur Mustards) 

Levinstein mustard (H) -H is the original mustard (gas) of WWI vintage. During WWII, HS, 

signifying Sulfur Mustard, was also used as opposed to HN or Nitrogen Mustard which had 

been stockpiled by Germany. H contains about 30% sulfur impurities, which give it a 

pronounced odor similar to garlic or horseradish. The impurities lessen the effectiveness of H 

and lower its freezing point Z-5°F. Other properties of H are essentially the same as those for 

distilled mustard, which is discussed next. 

Distilled Mustard (HD) - HD is a purified form of H and is a colorless to amber colored liquid 

with a garlic-like odor. The effects of HD are usually delayed 4-6 hours, but 24-hour latency 

periods have been observed. The higher the concentration, the shorter the interval of time 

from exposure to the first symptoms (i.e., latency period) Mustard acts first as a cell irritant 

and finally as a cell poison on all tissue surfaces contacted. Early symptoms include 

inflammation of the eyes; inflammation of the nose, throat, trachea, bronchi, and lung tissue; 
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TABLE 3-1 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 

CHEMKAL 
COMPOUND(l) 

VOLATILES: 

HAZARD 
RATING(2) Skin 

HFR Volatility@) Absorption@) Carcinogen@ TWA(e) STEL(7) Ceiling@) IDLH@) Ip(lO) 

Acetone 

Benzene 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

Chloromethane 
IMethyl Chloride) 

2Xhloroacetophenone 

l,2-Dibromoethane 

l,2-Dichloroethane 

l,l-Dichloroethylene 
Vinylidene Chloride) 

L,2-Dichloroethene 

Methylene Chloride 

Phosgene 

1,1,2,2-Tetrachloroethane 

I’etrachloroethene 

roluene 

l’richloroethene 

Vinyl Chloride 

13 0. 

230 

240 

230 

200 

240 

210 

300 

230 

242 

232 

210 

400 

200 

200 

230 

220 

242 

180 

75 

300 

8.8 

160 

5 atm. 

0.01 

12 

64 

591 mm @ 
25°C 

180 

350 

> 1 atm. 

9 mm @ 86°F 

14 

22 

58 

2530 

No No 

No Yes 

Yes No 

No No 

No Yes 

Yes Yes 

No No 

Yes Yes 

No Yes 

No No 

No No 

No Yes 

No Yes 

Yes Yes 

No Yes 

No No 

Yes Yes 

No Yes 

750 ppm 1,OOOppm - 20,000 ppm 9.69 

1 pm 5 mm - 3,000 ppm 9.25 

4 mm 12 mm - 500 ppm 10.08 

75 mm I - .2,400 ppm 9.07 

2 mm m m 1,000 ppm 11.42 

50 wm B I 10,000 ppm 11.32 

0.3 mg/ms - - 100 mg/m3 9.44 

20 mm m 30 mm 400 ppm 9.45 

1 pm 2 mm I 1,000 ppm 11.05 

1 mm - - - 

200 ppm - - 9.65 

500ppm - 1,000 ppm 5,000 ppm 11.32 

0.1 ppm - e 200 ppm 9.96 

1 Pm m - 150 ppm 11.10 

25 wm - - 500 ppm 9.32 

100 ppm 150ppm - 2,000 ppm 8.82 

50 mm 200ppm - 1,000 ppm 9.45 

1 wm 5 wm - 9.99 



TABLE 3-1 (Continued) 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 

HAZARD 
CHEMICAL RATING(z) Skin 

COMPOUND(l) HFR Volatility(s) Absorption@) Carcinogen(@ TWA(G) STELO Ceiling@) IDLH(9) Ip(lO) 

SEMIVOLATILES: - 

Phenol 

Polychlorinated Biphenyls 
(PCBs) 

PESTICIDES: 

320 0.35 Yes No 5mm - - 250 ppm 8.5 

210 0.005 mm @ No Yes 0.5 mg/ms - - - 
100” c 

DDT 

Diazinon 

Lindane (gamma-BHC) 

Malathion 

Pentachlorophenol 

MUSTARD GAS: 

I 

- 

^ 

- 

300 

- 

- 

0.00001 

0.00004 

0.0001 

Yes Yes 

Yes No 

Yes Yes 

Yes Yes 

Yes No 

1 mglma - - - 

0.1 mg/ms - - I m 

0.5 mg/ms 1.0 mgims - 1000 mg/ms - 

10 mgtms m - 6000 mglms - 

0.5 mg/ms - - 150mglms - 

Cyanogen Chloride 

H 

HD 

HS 

442 1000 No No - - 0.3 ppm - 12.4 

411 0.072 Yes Yes 0.003 mg/ma - I - 

411 0.072 Yes Yes 0.003 mgfms - - - 

411 0.072 Yes Yes 0.003 mglma - m m - 

Notes: (1) Chemical compound of potential concern obtained from previous investigation. 
(2) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard) 
(3) Volatility - based upon vapor pressure in mm Hg at 68” F, 20” C 
(4) Skin Absorption - “Yes” indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact - 

ACGIH 1993.1994 
(5) Carcinogen - “Yes” indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH 
(6) TWA - Time Weighted Average from the 1993-1994 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), 

whichever is lower 
(7) Short Term Exposure Limit - “STEL” denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1993-1994 
(8) Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time -ACGIH 1993-1994 
(9) IDLH - Immediately Dangerous to Life and Health 
(lo) Ionization Potential - expressed in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 



and redness of the skin; blistering or ulceration may follow. Effects may include a more “at 

ease” attitude, vomiting, and fever, beginning about the same time as skin reddening. 

Nitrogen Mustard - HN-1 or HN-3 

HN-1 is an oily, colorless to pale yellow with a fishy or musty odor. HN-3 is an oily liquid with 

no odor. HN-l/HN-3 irritate the eyes in dosages which do not significantly damage the skin or 

respiratory tract, insofar as single exposures are concerned. Eye irritation appears in a 

shorter time than that from HD. Mild vapor exposure may result in no skin lesions. After 

severe vapor or liquid exposure irritation, itching and reddening of the skin may occur. Later 

blisters may form on the affected areas. Effects on the respiratory tract include irritation of 

the nose and throat, hoarseness progressing to loss of voice, and persistent cough. Fever, 

labored respiration, and rales (abnormal sounds) may develop. Bronchial pneumonia may 

appear after the first 24 hours. Following ingestion or systemic absorption, the agent causes 

inhibition of cell division, resulting in depression of the blood-forming mechanism and injury 

to other tissues. Severe diarrhea, which may be accompanied by bleeding, occurs. 

Lewisite - L (Arsenical) 

The arsenical vesicants are a group of blister agents in which arsenic is the central atom. 

Lewisite is a liquid with an odor similar to geraniums and very little odor when pure. L warns 

of its presence by irritating the eyes and skin and has a rapid rate of action. Liquid L causes 

immediate burning sensation in the eyes and permanent loss of sight if not decontaminated 

within one minute with large amounts of water. It has about the same blistering action on the 

skin as does the Mustard (HD), even though the lethal dosage for L is much higher. Skin 

exposure to L produces an immediate and strong stinging sensation; reddening of the skin 

starts within 30 minutes. Blistering does not appear until after about 13 hours. 

Tear Agent 

Tear compounds cause a flow of tears and irritation of the skin. Because tear compounds 

produce only transient effects, they are widely used for training and riot control. 
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Chloroacetophenone - CN 

,’ 

The physical state of CN is a solid powder. CN is described as having an odor similar to apple 

blossoms. 

CN identifies the riot control agent popularly known as tear gas or mace. CN quickly irritates 

the eyes and upper respiratory passages. In higher concentrations it causes copious tearing; a 

tingling sensation, irritation, burning and pain of the nose and throat; and burning and 

itching on tender areas of the skin, especially areas wet by perspiration. High concentrations 

can cause blisters. The effects are similar to those of a sunburn and disappear in a few hours. 

3.3.3 Physical Hazards 

3.3.3.1 Underground/Overhead Utilities 

An underground utility clearance must be obtained before any intrusive activities are 

performed at Sites 69,74, and 41. This clearance must come from the base representative for 

this project. If underground utilities are identified in these areas the ground above the utility 

lines are to be physically marked, such as, with spray paint or flags. Baker personnel are to 

notify the base representative at least three days prior to soil intrusive activities to acquire a 

utility clearance. A minimum of a 24 inch tolerance zone must be used for underground 

utilities. 

The generally accepted uniform color code for underground utilities is as follows: 

l Red - Electric power lines, cables, conduit and lighting cables 

l Yellow - Gas, oil, steam, petroleum, or gaseous materials 

l Orange - Communication, alarm or signal lines, cables or conduit 

l Blue -Water, irrigation, and slurry lines 

l Green - Sewers and drain lines 

l White - Proposed excavation 

Energized overhead electric lines may present a risk of electrocution. OSHA standards 

require that equipment maintain certain distances from power lines. For lines 0 to 

50 kilovolts (kV), the minimum distance is 10 feet. Lines carrying over 50 kV require that 

equipment maintain 10 feet, plus an additional 0.4 inch for each 1 kV over 50. 
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3.3.3.2 Heavy Equipment 

One of the primary physical hazards on the site is associated with the use of heavy equipment. 

The heavy equipment includes the use of a drill rig and a backhoe. 

General hazards associated with the drill rig include moving parts, such as, the auger and 

cathead. Personnel must remain clear of moving parts and must avoid loose fitting clothing 

that can become entangled in the moving parts. Personnel working near a drill rig must be 

aware of the location and operation of the emergency shut off devices. Personnel are to stand 

clear of the drill rig immediately prior to starting the engine. 

During backhoe operations, a “spotter” will be in place to direct the backhoe operator. Other 

personnel in the area, such as those conducting sampling, are to remain close together and in 

the line of sight of the operator. The backhoe may be used to clear paths for the drill rigs. 

Caution must be exercised in these work areas to avoid slips, tips, and falls. 

Noise from the operation of the heavy equipment will limit verbal warning abilities. Hand 

signals will be prearranged between operators and personnel working in and around heavy 

equipment. Backup alarms and lights must operate properly on the heavy equipment. Only 

operators trained, qualified, and authorized will be permitted to operate the heavy equipment. 

The subcontracting drilling and trenching companies’ representatives are to provide any other 

cautions that need to be observed when working around this equipment during the HASP 

briefing. 

3.3.3.3 Unexploded Ordnances 

Fired and unfired ordnance have been reported at Sites 69 and 41. All identification and 

management of unexploded ordnance WXO) will be controlled by the UXO subcontractor. 

The UXO subcontractor will be with the work crews during work activities at these sites. 
. 

Removal of live UXO will be handled by military personnel at Camp Lejeune. The UXO 

subcontractor will present all applicable standard operating procedures and safety guidelines 

during the initial HASP training. 
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3.3.3.4 Thermal Stress 

Provisions for monitoring of heat stress and/or cold stress are outlined in Appendix A - Baker 

Safety SOPS. 

3.3.3.5 Explosion and Fire 

In general, the following items present potential physical hazards and will be monitored 

closely: 

l Explosion and fire resulting from: 

) UXO detonation 

) Heavy equipment malfunction 

) Penetration into underground utility/service lines (gas, electric, fuel) 

) Ignition of trapped flammable vapors 

) Vehicular accidents 

) Puncturing of drums or containers during test pitting 

Provisions for monitoring for potential fire/explosive conditions will include the use of an 

oxygen/combustible gas meter (as indicated in Section 5.2) and the performance of utility 

checks prior to conducting intrusive activities. An ABC rated, minimum 20 lb. fire 

extinguisher will be maintained in the area. As additional concerns are identified, provisions 

for making changes to the HASP will be presented by the SHSO, as needed. 

3.3.3.6 Noise 

Elevated noise levels can be produced during drilling and other heavy equipment operations; 

therefore, hearing protection devices will be available. 

3.3.3.7 Confined Space Entry 

Confined space entry is not anticipated for this project. If this should change the PHSO must 

be contacted prior to entry. 
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3.3.4 Radiation Hazards 

Although the potential for exposure to radiological wastes or radioisotopes at Sites 69,74, and 

41 are not anticipated, a radiation survey meter will be available for use during site activities 

(Section 5.2 identifies the monitoring criteria). 

3.3.5 Environmental Hazards 

The hazardous flora and fauna are not expected to present much of a concern because the 

project is scheduled for the winter months. 

Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants exists, therefore, bare skin 

should be covered (i.e., long pants and shirt, steel toe boots, leather or cotton gloves, safety 

glasses, and head protection) as much as practical when working in forested areas. Personnel 

should avoid entering an area in the direct path of known poisonous flora (i.e., poison ivy/oak), 

a secondary route should be selected. Care should also be taken when walking in such areas as 

uneven terrain or vines may present a tripping hazard. 

While attempting to cut into dense underbrush, hazards exist from the sharp machete, 

gas-powered weed cutter, etc. (Note: Hearing protection, steel toe boots, gloves, and safety 

glasses are required when using weed cutters). Care should be taken when using such devices. 

All rashes and other injuries will be reported to the SHSO as soon as they are known. 

Hazardous Fauna 

All animal life must be treated with respect. Without proper training, personnel may not be 

able to differentiate between dangerous and nondangerous varieties. Working in wet or 

swampy areas unprotected is not permitted. Contact with surface water will be kept to a 

minimum. 

Mosquitoes and gnats pose a nuisance and physical hazard to field personnel; as a nuisance, 

they distract workers, leading to accidents. Perfumes and scented deodorants should be 

avoided. Donning light colored clothing is preferable, as mosquitoes are not attracted to 

lighter colors. The use of Avon’s “Skin So Soft” is encouraged as an insect repellent. 
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There is a potential to come in contact with other dangerous insects. These include fire ants, 

chiggers, bees, wasps, hornets, mites, fleas, spiders, and ticks.* All personnel should perform 

“checks” on each other periodically and at the end of the work shift. All insect bites must be 

reported to the SHSO. 

Poisonous snakes such as the rattlesnake, copperhead, and cottonmouth (water moccasin), all 

known as pit vipers, are common to the United States. Snakes, as a general rule, typically do 

not attack people but will bite when provoked, angered, or accidentally injured (as when 

stepped on). When encountering a snake(s), avoid quick/jerky motions, loud noises, and 

retreat slowly; do not provoke the snake(s). If bitten, follow procedures outlined in Section 8.6, 

Emergency Medical Treatment. 

Prior to initiating site activities, each individual shall be questioned as to any known 

sensitivities to the previously mentioned organisms or agents. 

* Site personnel have been provided with a copy of Baker’s policy (per our medical 
consultant) regarding the signs and symptoms of exposure for Lyme Disease. 
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4.0 SITE CONTROL 

The following section defines measures and procedures for maintaining site control. Site 

control is an essential component in the implementation of the site health and safety program. 

4.1 Site Access 

0 The Site Manager is designated to coordinate overall access and security on site. 

Perimeters for activities to be conducted at Sites 69, 74, and 41 will be established 

according to the site boundary procedures identified in Section 4.3, local conditions, 

and Navy Activity requirements. 

0 Personnel will not be permitted within the Work Zone (Exclusion Zone) or 

Contamination Reduction Zone without proper authorization from the SHSO. 

0 All personnel arriving or departing the site will be documented in the field log. 

0 All activities on site must be cleared through the Site Manager and documented in the 

Field Log. 

0 Figures 4-1,4-Z, and 4-3 identifies the location of the sites under investigation. 

4.2 Site Conditions 

The prevailing wind conditions are to be determined daily. This will be accomplished 

with the use of a wind direction device, such as a wind sock. The wind direction 

indicators are to be provided in areas readily visible to personnel in the areas. 

An on-site Command Post will be established at each site. This location will be in the 

Support Zone and oriented upwind from the Work Zone. 
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4.3 Work Zones 

Level C and B Activities 

Boundaries will be established at each of the three sites for Work Zones with Level C or 

higher protection levels. These boundaries will identify the Work Zone, the Contamination 

Reduction Zone (CRZ~, and the Support Zone (Clean Zone). The boundaries are defined as 

fOllOW8: 

l Work Zone - A radius of at least 50 meters (barring obstruction) from site investigative 

activities, providing agreement with the UXO subcontractor. 

l Hotline - The boundary between the Work Zone and CRZ. 

l CRZ - The area between the Work Zone and the Support Zone (located upwind of the 

site investigative activities). 

l Contamination Control Line - The boundary between the CRZ and the Support Zone. 

0 Support Zone - The outermost area next to the CRZ and upwind of the site 

investigative activities 

These boundaries will be demarcated using: 

l Colored boundary tape, cones, or equivalent for the Hotline. 

l Colored boundary tape, cones, or equivalent for the Decontamination Corridor of the 

CRZ. 

l Colored boundary tape and barrier8 for the Contamination Control Line including 

posted signs and/or barricades indicating “Work Area”/“Authorized Personnel Only”, 

or equivalent. 

Refer to Figure 4-4 for a description of how the zones will be arranged at each site. Exact 

location of the demarcated zones will be field determined during site mobilization. 
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Level D and D + Activities 

Work Zones for activities conducted under Level D or D+ protection levels shall be 

established in such a manner as to preclude unauthorized personnel from entering the 

investigative area. A boundary will be established around the Work Zone to separate it from 

the Clean Zone using available materials. Such materials may include the Baker Field 

Vehicle, natural boundaries (buildings, structures, fences), or signs/placards, boundary tape, 

cones, barricades, etc. 

4.4 “Buddy System” 

All site activities that involve hazards and/or the potential for contact with hazardous 

materials will be performed by a work team of no fewer than two people (Buddy System). For 

potential “high-hazard” activities, a third person located in the Support Zone will serve as an 

observer or rescue person. 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

l Setting up barriers to exclude unauthorized personnel from contaminated areas. 

o Minimizing the number of personnel and equipment at the site (s). 

8 Establishing work zones within the site. 

l Establishing control points with regular access to and egress from work zones. 

l Conducting operations in a manner to reduce exposure of personnel and equipment. 

l Implementing appropriate decontamination procedures. 

l Conducting sampling activities from an upwind location. 

4.5.1 Heavy Equipment 

The following safe work practices will be adhered to during heavy equipment operations. 

l Hard hats will be worn when working in a work zone with heavy equipment. 

l Heavy equipment requiring an operator will not be permitted to run unattended. 
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4.5.2 

Heavy equipment will not be operated in a manner that will endanger persons or 

property nor will the safe operating speeds or loads be exceeded. 

Heavy equipment will be shut down and positive means taken to prevent its operation 

while repairs or fueling are being performed. 

Personnel, other than the operator, shall not, ride on equipment. 

A “spotter” will be used to help direct the heavy equipment operator. 

Personnel are to remain in the field of vision of the operator and remain clear of 

moving parts. 

Hand signals will be prearranged between operator and personnel working around the 

heavy equipment. 

Backup alarms must operate properly on the heavy equipment. 

Drilling Operations 

The following safe work practices will be adhered to during drilling operations. 

l Hand signals will be prearranged between operator and personnel working around the 

drill rig. 

l Personnel are to remain in the field of vision of the operator and remain clear of 

moving parts where protective clothing can be entangled, i.e., Tyvek caught in the 

auger. 

l Utility clearances must be secured prior to drilling (see Section 3.3.3.1). 

l Personnel working near a drill rig are to’be aware of the location and operation of the 

emergency shut off devices. 

l The supervisor for the drilling subcontractor is to provide additional precautions to be 

observed when working around the drill rig, during the HASP briefing. 
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4.6 Sanitation/Site Precautions 

Provisions for sanitation procedures and site‘precautions to be followed on site can be found in 

Appendix A - Baker Safety SOPS. 
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5.0 ENVIRONMENTAL MONITORING 

The environmental monitoring will consist of point source and personal monitoring with the 

potential for perimeter monitoring. The following presents the methodology for site 

monitoring procedures. 

5.1 Point Source Monitoring 

Point source monitoring is defined by this HASP as monitoring performed at the source of the 

sampling/investigative activity at Sites 69, 74, and 41 (i.e., bore hole, test pits/trenches). 

Instrumentation to be available for use include an HNu (PID), Driiger Tubes, 

Oxygen/Combustible Gas Meter, and Radiation Survey Meter. 

5.2 Personal Monitoring 

Personal monitoring will be accomplished using real time environmental monitoring 

instrumentation during soil intrusive activities directed at the breathing zone (defined as the 

area bordered by the outside of the shoulders and from the bid-chest to the top of the head) of 

work party personnel. Levels of protection outlined in Section 6.0 will not be downgraded 

because of the potential chemical concerns. The monitoring equipment outlined below will be 

used to verify that the levels of protection are adequate and to determine if work can continue 

after a work stoppage. 

5.2.1 Minicam (Model FM-3000) 

The Minicam is designed to detect chemical warfare agents and simulants. The Minicam will 

be used to monitor for the potential blistering agents identified in Section 3.0. The TEXJ will 

conduct the operation of the Minicam. 

l Alarm activation will immediately activate emergency decontamination procedures of 

site personnel and an emergency procedure evaluation (see Section 8.0) with the TEXI, 

UXO subcontractor, SHSO and Site Manager. 

The Minicam is based on the collection of compounds on solid sorbents, separation using 

temperature-programmed capillary-column gas chromatography, and detection with a flame- 

photometric detector. 
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The Minicam has been designed for the reliable detection of chemical agents, simulants, or 

related compounds over a wide range of concentrations. The Minicam is capable of meeting 

the following general specifications: 

l The detection of CW-agents and simulants at the Surgeon General’s 8&r, time- 

weighted-average (TWA) concentrations with the following response times: GB 

(0.0001 mg/ma) and HD (0.003 mg/ms) in 5 minutes or less and GD (0.00003 mg/ma) 

and VX (0.00001 mg/ma> in 10 minutes or less without the use of any external 

accessory. 

l The automatic collection and analysis of samples 24 hours per day, 7 days per week, 

etc. with only periodic challenges of the monitor with dilute standard solutions needed 

to ensure proper operation and without the generation of liquids or liquid wastes that 

could be classified as hazardous under the Resource Conservation and Recovery Act 

(RCRA). 

5.2.2 PID 

The PID will be used initially and periodically thereafter for soil intrusive activities and well 

sampling activities; additional use is at the discretion of the SHSO or Site Manager. The PID 

will consist of an HNu with an 11.7eV ultraviolet lamp, used to detect the volatile and 

semivolatile organic compounds, with ionization less than 11-7eV, that are identified in 

Table 3-1. The following lists the action levels that will be followed while using the HNu. 

a Background to 1 meter units(mu) above background in the breathing zone, can remain 

in Level D 

l > 1 mu to 5 mu above background in the breathing zone for greater than 5 continuous 

minutes can remain in Level C, plus Drliger Tube Monitoring 

l > 5 mu for up to 5 continuous minutes = Level B or Stop Work and consult PEE0 
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5.2.3 DrSger Tubes 

The Drdger Tubes will be used to determine if Level C or D+ protection levels are adequate 

for highly volatile constituents with a TWA* < 10 ppm, when a PID response meets the level 

identified above. 

l Below limits of detection (BLD) to less than 25% of the TWA, can remain in Level D 

l 25% of the TWA to 5 times the TWA, can remain in Level C 

l > 5 times the TWA, work must stop and the situation evaluated. 

*Refer to Table 3-1 for explanation. 

Drager Tubes on site will include: 

l Benzene 

l Carbon disulfide 

l Cyanogen chloride 

l Methylene chloride 

a Phosgene 

l Vinyl chloride 

5.2.4 Oxygen/Combustible Gas Meter* 

This meter will be used during soil intrusive activities to determine if a combustible 

atmosphere becomes a concern. 

Combustible Gas Meter 

0 < 10% of the Lower Explosive Limit (LEL) = continue working 
l > 10% of the LEL* = Stop Work immediately and consult SHSO 

Oxygen Meter 

l 19.5% to 22% = continue working 
0 < 19.5% or > 22% = Stop Work immediately and consult SHSO 

*Used to evaluate physical safety. 
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5.2.5 Radiation Survey Meter - Ludlum Model 3-98 Survey Meter with Model 44-2 
Gamma Scintillator Tube 

The Scintillator Tube (external probe) will be available and used at the discretion of the 

SHSO or Site Manager. This probe is used to measure higher energy gamma sources. the 

following will be the monitoring action levels for this instrument: 

l Background (typically 0.02 to 0.04 mR/hr) - Continue work 
l O.&nR/hr to lmR/hr - Continue work, monitor levels closely 
l > 1 mR/hr - Leave work area and consult PHSO 

The GM Pancake Probe (internal probe) will be available and used at the discretion of the 

SHSO or Site Manager. This probe is used to measure beta and lower energy gamma sources 

and registers in counts per minute (cpm). The following will be the monitoring action levels 

for this instrument: 

l Background (typically 50 to 70 cpm) = Continue work 
l Background to <2 x background = Continue work, monitor levels closely 
0 22 x background = Retreat from work area until background levels are reached and 

consult PHSO 

As work progresses, the scope of monitoring may be extended based on monitoring results, 

odor detection, changing work conditions, and signs or symptoms of exposure. Any or all of 

these conditions will be immediately investigated and acted upon by the SHSO. 

5.3 Perimeter Monitoring 

Perimeter monitoring is defined as monitoring performed at borders beyond the Support Zone 

and often at the “fence line.” Releases occurring during these types of investigative activities 

are expected to be minimal. Therefore, it is anticipated that the type and frequency of 

monitoring required for each site will be as follows: 

l The PID will be used periodically to scan the perimeter as a means of documenting any 

volatile releases that may extend past the work zone, when volatile concentrations 

exceed 25 mu for greater than 5 continuous minutes in the breathing zone. 

l Drager Calorimetric Tubes will be used at the discretion of the SHSO to measure any 

potential releases when concentrations exceeding the TWA are detected at the 

breathing zone. 
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l The Radiation Survey Meter will be used to determine a safe distance from the source, 

if a radiation level exceeding 2 x background or 1 mR/hr is detected. 

5.4 Eauipment Maintenance and Calibration 

Equipment calibration under the direction of the SHSO will be performed according to 

manufacturer’s recommendations. Calibration information will be recorded onto an 

equipment calibration log sheet. The log sheets will be maintained on site for the duration of 

the project. Copies will be given to the Equipment Manager and placed into the program and 

project files once the equipment has been returned to the off&. Procedures for equipment 

maintenance and calibration can be found in the operating manual provided by the 

manufacturer (included with each piece of equipment), or in Baker’s Standard Operating 

Procedures for Administrative, Field, and Technical Activities Manual. 

5.5 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into 

the Field Log Book of the SHSO or other personnel performing the monitoring. 

Documentation is to include the date, time, instrument results, general location, and specific 

location, such as, point source, breathing zone, or area. At the end of the project, copies of the 

log book are to be placed in the program and project files. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Personal Protective Equipment Selection 

The required personal protective equipment available for the various levels of protection, is 

listed below. 

Personal Protective Equipment 

Chemical-Resistant Clothing (Saranex) 

Uncoated TyvekVKleenguarde Coveralls 

Normal Work Clothes or Coveralls 

Air-Line Respirator (ALR) with &minute escape pack or 
Self-Contained Breathing Apparatus @CBA) 

5-Minute Escape Pack (on standby) 

Full-face Cartridge Respirator 

Full-face or Half-face Cartridge Respirator (on standby) 

Chemical-Resistant Inner Gloves (Nitrile) 

Chemical-Resistant Outer Gloves (Nitrile) 

Work Gloves (outer) 

Chemical-Resistant Overboots 

Steel Toe Boots 

Safety Glasses/Goggles 

Hard Hat (during heavy equipment operations) 

Hearing Protection(l) 

(1) At the discretion of the SHSO. 
(2) During soil intrusive activities. 

Level of Protection 

Changes to the type of PPE required under each level of protection may be instituted by the 

SHSO with the approval of the PHSO. 

6.2 Site-Specific Levels of Protection 

Based on an evaluation of potential hazards the levels of personal protection have been 

designated for the following tasks. Upgrading or downgrading the level of protection will be 
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based on real time monitoring and working conditions. Changes in level of protection will be 

the responsibility of the SHSO. 

Note: No single combination of protective equipment and clothing is capable of protection 

against all hazards. PPE should be used in conjunction with safe work practices, 

decontamination, and good personal hygiene. 

Site(s) Job Task 

1 Sites 69,74 and 41 1 General Site Activities I I I Ix 

ISites 69,74and 41 1 Sediment/Surface Water Sampling 1 1 X 1 

Sites 69,74 and 41 Surface Soil Sampling X 

Sites 69,74 and 41 Monitoring Well Installation X(1) X 

1 Sites 69,74 and 41 I Groundwater Samnling I I 1x1 
Site 41 Geophysical Investigation X 

Sites 41 and 69 Hydropunching X 

EXCEPTIN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED 
LEVELS OF PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF 
THE SITE HEALTH AND SAFETY OFFICER AND THE SITE MANAGER, IN 
CONSULTATION WITH THE PROJECT HEALTH AND SAFETY OFFICER AND 
PROJECTMANAGER. 

(1) The monitoring well being installed inside the fence at Site 69 will be performed in 
Level B. 

6.3 Respiratory Protection 

Site-specific respiratory protection requirements as outlined below will comply with the 

procedures in Appendix A - Baker Safety SOPS. The criteria for using these types of 

respiratory protection have been determined by qualified Baker personnel in compliance with 

OSHA Standard 29 CFR 1910.134. 
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Level B 

The “North” NIOSH-certified Air Line Respirator (ALR) system (four-person manifold) with 

&minute escape pack or the “North” SCBA will be used at this level. The line-of-site worker 

will be equipped with “North” SCBA on standby for emergency rescue purposes. This 

individual may also be responsible for monitoring a supplied air system. 

Level B is expected to be used for the well installation inside the chain link fence that 

surrounds Site 69. 

Level C! 

The “North” or “MSA” full-facekalf-face NIOSH-certified negative pressure Air-Purifying 

Respirator (APR) with an organic vapor and a HEPA cartridge for use with the detected 

hazardous materials and the measured contaminant concentrations. Upgrades/downgrades in 

this level of respiratory protection will be based upon measured “real-time” air contaminant 

concentrations (see Section 5.2) and the SHSO’s observations. 

Cartridge changeover will occur when one or more of the following have been observed: 

exposure duration greater than eight hours for vapor/gas cartridges; breathing resistance; a 

noticeable odor or taste; eye/throat irritation; and other indicators such as end-of-service life 

indicators for specialty filter cartridges. 

Level D + 

A NIOSH-certified negative pressure APR, meeting all the requirements identified under 

Level C, will remain on standby at this level. During well installation and soil boring 

operations, personnel will have 5 minute escape packs immediately available for use, as 

necessary, based on TEU observations and air monitoring results. 

6.4 Care and Cleaning of Personnel Protective Equipment 

Provisions for the care and cleaning of personal protective equipment used on site can be found 

in Appendix A - Baker Safety SOPS. Responsibility for compliance with these provisions lies 

with the Site Manager and/or Field Team Leader. 
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7.0 DECONTAMINATION PROCEDURES 

7.1 Personnel Decontamination 

Personnel leaving the Work Zone will be thoroughly decontaminated. The following protocol 

will be used for the decontamination stations according to levels of protection: 

Level D Level D + Level C Level B 

1. Equipment drop 1. Equipment drop 1. Equipment drop 1. Equipment drop 

2. Boot and glove gross 2. Outer boot and glove 2. Outer boot and glove 2. Outer boot and glove 
contamination wash wash wash 
removal* 

3. Boot and glove 3. Outer boot and glove 3. Outer boot and glove 3. Outer boot and glove 
wash* rinse rinse rinse 

4. Boot and glove 4. Tape Removal 4. Tape Removal 4. Tape Removal 
rinse* 

5. Tape Removal* 5. Outer boot and glove 5. Outer boot and glove 5. Outer boot and glove 
removal removal removal 

6. Boot removal* 6. Coverall removal/ 6. Coverall removal/ 6. SCBA or escape tank 
disposal disposal removal 

7. Glove removal* 7. Inner glove 7. Respirator removal 7. Coverall removal/ 
removal/disposal disposal 

8. Hand/Face wash 8. Hand/face wash 8. Inner glove 8. SCBA or ALR face 
removal/disposal shield removal 

9. Equipment wipe 9. Equipment cleaning 9. Hand/face wash 9. Inner glove 
down removaYdisposa1 

10. Respirator cleaning/ 10. Hand/face wash 
sanitising 

11. Equipment cleaning 11. Respiratory 
cleaningl sanitizing 

12. Equipment cleaning 

*Optional - depends on degree of contamination and type of PPE used. 

The following decontamination equipment will be available for Level C and higher protection 

levels and recommended for Level D + protection: 

l Boot wash tubs 
a Scrub brush 
l Towels* 
l Disposable wipes* 
l Pressurized sprayers for rinsing 
l Contaminated clothing disposal bag or drum* 
l Contaminated liquids disposal drum 
l Respirator cleaning solution 
l Liquinox and water as the decontamination solution 
l 5 percent sodium hypochlorite solution 

*Minimum for Level D decontamination. 
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The decontamination liquids and clothing will be contained and disposed according to policy 

defined in the Sampling and Analysis Plan (SAP). 

7.2 Equipment Decontamination 

The portion of the drilling and trenching equipment that will contact intrusive materials 

(i.e., augers and backhoe bucket) will be decontaminated prior to and upon completion of work 

in each area. Pressurized steam cleaning will be used to clean the equipment. Field sampling 

equipment will be cleaned using a 5 percent sodium hypochlorite solution. 

Pressure steam cleaning will be conducted by the subcontractor. A portable steam cleaning 

unit will be used for the cleaning. Decontamination will be conducted at specific locations 

established at each site. 

7.3 Waste Handling Procedures 

The protocols outlined in the SAP for the handling, packaging, storing, and disposing of 

contaminated materials must be followed to: (1) minimize the risk of off-site exposures that 

could endanger public health; and (2) limit the potential for liabilities associated with 

handling, containment, storage, and transportation of contaminated materials. These 

protocols comply with Baker’s procedures on the “Handling of Site Investigation Generated 

Wastes,” located in the Standard Operating Procedures for Administrative, Field, and 

Technical Activities Manual. 

7.4 Emergency Decontamination 

Emergency decontamination procedures for chemical exposure is described in Section 8.7. The 

TEU will provide emergency decontamination in the event of chemical agent exposure, these 

procedures are provided in the TEU Standard Operating Procedure (SOP) in Appendix D. 
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8.0 EMERGENCY PROCEDURES 

8.1 Pre-Emerpencg Planning 

All applicable Navy/local emergency response contacts (On-Scene Coordinator, Fire 

Department, Security, Ambulance, Hospital, etc.) at MCB Camp Lejeune will be contacted 

during site mobilization activities. This notification will be performed by the SHSO and/or 

Site Manager. The information discussed may include: 

a A description of site activities. 

l Anticipated sits hazards. 

l Hazardous chemicals to be used on site. 

l Expected length of time on site. 

l Specific requirements the emergency response facilities may require. 

l Confirmation of emergency phone numbers. 

Specific points of contact, where applicable, will be established and added to the HASP. If 

requested, Material Safety Data Sheets will be provided at this time. 

8.2 Emergency Coordinator 

The SHSO acting as the Emergency Coordinator is responsible for field implementation of the 

Emergency Plan. As the Emergency Coordinator, specific duties include: 

l Familiarizing all on-site personnel with the emergency procedures and the emergency 

coordinator’s authority. 

o Identifying the nearest telephone in the event of an emergency. 

l Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

l Specifying a backup/alternate Emergency Coordinator. 

l Controlling activities of subcontractors and contacting the Navy On-Scene 

Coordinator and other response groups. 



,-, 

l Anticipating, identifying, assessing, and controlling fires, explosions, chemical 

releases, and other emergency situations to the best of his/her abilities. 

l Familiarity with site personnel trained in emergency first aid and CPR. 

All on-site personnel, whether involved in emergency response or not, will be notified of their 

responsibilities by the Emergency Coordinator in an emergency. They will be familiar with 

the emergency procedures and the Emergency Coordinator’s authority. 

8.3 Communications 

Internal communications will rely on direct communication (via verbal or two-way radios) 

between site personnel. External communications will employ a telephone located in the field 

trailer and a cellular (portable) telephone in the investigation area. The cellular phone must 

be placed in the recharger each night after work. 

The “Buddy System” will be in effect at all times; any failure of communication requires an 

evaluation of whether personnel should discontinue activities. 

Air horns will be used for communication during emergency evacuation of site 

personnel. One long (3 second) air horn blast is the emergency signal to indicate that 

all personnel should evacuate the Work Zone. 

Hand signals will be used in case of failure of radio communications or when radio 

communications are not available: 

Hand gripping throat . . . . . . . . . . . . . . . . . . . . . . . . . . . - Can’t breathe 
(typically Level C/B activities) 

Grip partner’s wrist or both hands around waist . . . - Leave area immediately 
Hands on top of head . . . . . . . . . . . . . . . . . . . . . . . . . . . - Need assistance 
Thumbs up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I. - OK, I am all right, I understand 
Thumbs down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - No, I do not understand 

Coordination between Baker and subcontractor personnel is the responsibility of the Site 

Manager. The best means for securing the lines of communication will be determined prior to 

start-up by on-site project personnel. 
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Emergency telephone numbers will be posted in each Baker Site Trailer and maintained in 

each Baker Field Vehicle. The list of emergency phone numbers is presented below. 

Agency/Facility Phone Number Contact* 

Security (Police) 911 or (910) 451-4555 Response Operator 

Fire 911 Emergency Services Operator 

Ambulance (On-Base) 911 Emergency Services Operator 

Ambulance (Off-Base) (919) 455-9119 Response Operator 

Hospital (On-Base) 911 or (910) 451-4840,4841, Response Operator 
4842 

Hospital (Off-Base) (919) 577-2240 Emergency Room Physician 
(Emergency Room) 

Hospital (Off-Base) (919) 577-2345 Onslow County Hospital 
(Information) Information 

Hazardous Materials Team 911 Emergency Services Operator 

On-Scene Coordinator 911 Fire Chief 

Public Works Department (910) 451-5874 Neal Paul 
(Underground Utilities via 
EMD Contact) 

Poison Control Center l-800-672-1697 Response Operator 

National Response Center l-800-424-8802 Response Operator 

CHEMTREC! l-800-424-9300 Response Operator 

Agency for Toxic Substances l-404-639-0615 Response Operator 
and Disease Registry 

* Remaining points of contact will be identified prior to the start of activities. 

Notes: 1. When using the portable cellular phone in the Jacksonville, North Carolina area, 
area code (919) or base area code (910) must be dialed first in addition to the local 
phone number. 

2. When calling 911 on a non-base phone, ask emergency services operator to 
transfer call to Base 911 system and report emergency. 

3. When using an on-base phone, first dial extension 99 for local calls or extension 92 
for long distance calls. 
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8.4 Assembly Area 

In the event of an emergency personnel will be instructed before the start of operations to meet 

upwind of the emergency. Where applicable, personnel will exit the work area through the 

contamination reduction zone. At this location, emergency needs will be provided, such as: 

l Assembly for evacuated personnel 

l First aid for injured personnel 

l Decontamination material 

0 Communications. 

8.5 Emewencs Hospital Route 

An emergency hospital route map showing the location of the local hospital will be posted at 

strategic locations throughout the site. Personnel will be informed of the location of the map 

and the directions to the hospital. Note that the Naval Hospital will be used for potential 

chemical agent exposure. 

The following are directions to the base Naval Hospital (Building NHlOO) from Sites 41 and 69 

(refer to Figure 8-l): 

1. Proceed north on Route 17 until intersecting with Route 24 (Lejeune Boulevard). 

2. Turn right onto Route 24 (Lejeune Boulevard) and continue following Lejeune 

Boulevard through the main gate. 

3. At first traffic light turn right onto Brewster Boulevard. 

4. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital 

on right (approximately 0.75 miles). 

5. Follow signs for emergency room entrance (bear to right). 

Directions to Onslow County Memorial Hospital (317 Western Boulevard) from Sites 41 and 

69 (refer to Figure 8-l). 
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FIGURE 8-1 
EMERGENCY HOSPITAL ROUTE 

FOR RI/FS ACTIVITIES AT 
SITES 41, 69, AND 74 

CTQ-0106  
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



1. Leave Site 41 or Site 69 heading north on Route 17 until intersecting with Route 24 

(Lejeune Boulevard). 

2. Turn right onto Route 24 (Lejeune Boulevard) until intersecting with Western 

Boulevard. 

3. Turn left onto Western Boulevard. 

4. Continue on Western Boulevard to the fifth stop light and the hospital will be on the 

left hand side. 

5. Follow directions to emergency room entrance. 

Directions to the Onslow County Memorial Hospital (317 Western Boulevard) from Site 74 

(refer to Figure 8-l): 

1. Leave Base through Main Gate (via Holcomb Boulevard). 

2. Take Highway 24 west to Western Boulevard and turn right (north). 

3. Continue on Western Boulevard to the fifth stop light and Hospital will be on the left. 

4. Follow directions to emergency room entrance. 

Directions to Base Naval Hospital (Building NH1001 from Site 74 (Refer to Figure 8-l): 

1. Travel north on Holcomb Boulevard until intersecting with Brewster Boulevard. 

2. Turn left (west) onto Brewster Boulevard. 

3. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital 

on right. 

4. Follow signs for emergency room entrance (bear to right). 
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8.6 Emergency Medical Treatment 

Emergency Services 

The nearest public hospital is Onslow County Memorial Hospital located at 317 Western 

Boulevard, Jacksonville, NC, Telephone No.: (99) 5772240 (on base) and (919) 577-2240 or 

911 (off base). 

Note: In instances of extreme emergency, chemical exposure, or for stable patient transfer to 

nearby public hospitals, personnel may be transported to Building NH100 (Naval 

Hospital). 

Local ambulance service is available from the Naval Ambulance Service by dialing 911 and 

the City of Jacksonville by dialing (919) 4559119. Contact should be made with emergency 

personnel prior to the start of activities (See Section 8.1). 

There will be a minimum of 2 persons on each site that will be trained in emergency first aid 

and CPR. 

Instances requiring treatment beyond “first-aid” will be handled at appropriate facilities and 

reported to the Project Manager and PHSO within 24 hours. 

Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures are 

to be followed. Depending on the severity of the injury, emergency medical response from 

Navy personnel may be sought to stabilize victim for transport to public hospitals. If the 

employee can be moved, he/she will be taken to the edge of the work area and decontaminated, 

if necessary (refer to Section 8.7). Then, if circumstances permit, administered emergency 

first aid, and transported to an awaiting ambulance or to a local emergency medical facility. 

Chemical Injury 

If the injury to a worker is chemical in nature (e.g., direct contactiexposure), the following first 

aid procedures are to be instituted: 
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l Eye Exposure - If contaminated solid or liquid gets into the eyes, wash the eyes 

immediately at the emergency eyewash station using large amounts of water and 

lifting the lower and upper lids occasionally. Obtain medical attention immediately. 

Contact lenses will not be worn when working. The TEU will perform the emergency 

decontamination for chemical agent exposure as outlined in Appendix D. 

l Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids 

penetrate through the clothing, remove the clothing immediately and wash the skin 

using soap or mild detergent and water. If a blistering agent is suspected, flush skin 

and clothes with 5 percent solution of sodium hypochlorite or bleach for one minute. 

Remove contaminated clothing and flush skin again with 5 percent sodium 

hypochlorite or bleach, then wash with soap and water. Obtain medical attention 

immediately. The TEU will perform the emergency decontamination for chemical 

agent exposure as outlined in Appendix D . 

l Swallowing - If contaminated solid or liquid has been swallowed immediately contact 

the Poison Control Center at the Duke University Medical Center, Durham, NC at 

l-800-672-1697. Do not make an unconscious person vomit. Obtain medical attention 

as directed by the Poison Control Center. 

l Breathing - If a person has difficulty breathing, move the exposed person to fresh air at 

once. If breathing has stopped, check pulse and perform the necessary first aid 

procedure (CPR or rescue breathing). Obtain medical attention immediately. Refer to 

Appendix E for Baker’s emergency procedures for exposure to hazardous 

materials/waste. 

Snakebite Injury 

Although snake incidents are not anticipated because of the time of year this project is taking 

place, the following presents the actions to perform in the event of a snakebite injury. 

Look for signs and symptoms such as the characteristic appearance of two small holes, usually 

about a half inch apart, with surrounding discoloration, swelling, and pain. Systematic signs 

(which may or may not occur) including weakness, sweating, faintness, and signs of shock. 
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Provide treatment as follows: 

1. Calm the victim and keep affected area still. 

2. Contact ambulance if victim needs transportation to the nearest hospital. 

3. Wash the wound. 

4. Keep the affected area below the level of the heart if bite is on the arm or leg. 

5. Treat for shock. 

6. Monitor airway, breathing, and circulation. 

7. Obtain physical description of snake, if possible. 

8. Transport victim to the nearest medical facility. 

9. Provide the emergency medical responder (either the ambulance attendant or the 

emergency room at the hospital) with all pertinent information such as: how long ago 

the bite occurred, the type of snake (if known), any known allergic conditions (if 

known), etc. 

Inform the SHSO immediately if a snakebite has occurred. The SHSO will in turn, inform the 

PHSO, as soon as possible. 

8.7 Emergency Decontamination Procedures 

In the event of a medical emergency, patients are to be adequately decontaminated before 

transfer, if possible. This is to prevent contamination of the medical transport vehicle and 

medical facility. Emergency personnel decontamination will include the following, depending 

on the level of protection.* Emergency shower and eye wash capabilities will be made 

available at each site in the event of suspect chemical surety agent contact. 
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Level D Level D + Level C Level B 

l Equipment drop l Equipment drop l Equipment drop l Equipment drop 
l Tape, boot, and l Tape, outer boot, and a Tape, outer boot, and a Tape, outer boot, and 

glove removal glove removal glove removal glove removal 

0 Coverall removal 0 Coverall removal/ l Coverall removal/ 0 SCBA or escape tank 
disposal disposal removal 

0 Inner glove removal/ 0 Respirator removal l Coverall removal/ 
disposal disposal 

l Inner glove removal/ 0 SCBA or ALR face 
disposal shield removal 

l Inner glove removal/ 
disposal 

D TheTEU will l The TEU will conduct l The TEU will conduct l The TEU will conduct 
conduct emergency emergency emergency 
emergency decontamination if decontamiition if decontamination if 
decontamination chemical surety agent chemical surety agent chemical surety agent 
if chemical suspected SUSpeCted suspected 
surety agent 
susuected 

* If circumstances dictate that contaminated clothing cannot be readily removed, then 
remove gross contamination and wrap injured personnel with clean garments/blankets, 
to avoid contaminating other personnel or transporting equipment. 

All emergency personnel are to be immediately informed of the injured person’s condition 
and potential contaminants and provided with all pertinent chemical data. 

If necessary, one of the site personnel equipped with appropriate PPE may accompany the 

injured worker and perform decontamination with supervision of medical personnel. 

8.8 Personal Protection and First Aid Equipment 

PPE available for emergency response will include the following: 

l Chemical resistant overshoe boots 

0 Saranexe suits 

l Tyveke suits, polyethylene coated and uncoated 

l Nitrile gloves (inner and outer) 

l Goggles 

l SCBA 

PPE, first aid equipment and the first aid kits will be available in the support zone (i.e., Baker 

Field Vehicle or Baker Site Trailer). 

Emergency and first aid equipment can be found at the following locations: 

Fire Extinguisher: Baker Site Trailer and Contractor Field Vehicle 
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First aid kit: Baker Site Trailer and Baker Field Vehicles 

Emergency eye wash bottle: Baker Site Trailer and Baker Field Vehicles 

Air Horn: With Personnel 

Portable Emergency Eye Near Area With Greatest Potential for Chemical Splash/ 
Wash Station: Exposure . . 

8.9 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a 

spill, fire, or explosion, that could threaten human health or the environment, he/she will 

report their findings to the Fire Chief (Navy On-Scene Coordinator) and the Base 

Representative. The notification report will be made from the nearest safe location and will 

include: 

l Description of incident (e.g., release, fire). 

l Name and telephone number of individual reporting the emergency. 

l Location of incident. 

l Name and quantity of material (s) involved. 

l The extent of injuries, and number of casualties. 

l The possible hazards to human health or the environment and cleanup procedures. 

l Assistance that is requested. 

8.10 Hazard Assessment 

The Emergency Coordinator will assess possible hazards to human health or the environment 

that may result from an uncontrolled situation, to the best of his/her abilities, incorporating 

the following steps, as appropriate. 

l Assess the immediate need to protect human health and safety. 

I) Identify the materials involved in the incident including exposure and/or release 

pathways and the quantity. 

l Inform appropriate personnel as identified in Section 8.9, who will determine if release 

of material(s) meets EPA requirements for reportable quantities for spills under the 

RCRA or CERCLA. 
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This assessment may consider both the direct and indirect effects of the chemical release, fire, 

explosion, or severe weather conditions (e.g., the effects of any toxic, irritating, or 

asphyxiating gases that are liberated). 

8.11 Security 

During activation of the Emergency Plan, the Emergency Coordinator or his/her designated 

representative will control access to the site and maintain an incident log until the Navy 

On-Scene Coordinator arrives. The incident log will include: 

0 Time of entry. 

l Expected exit time. 

l Use of team or “buddy” system. 

l Task being performed. 

0 Location of task. 

l Rescue and response equipment used. 

l Protective equipment being used. 

8.12 Emergency Alerting 

Personnel Injury in the Work Zone: 

l Initiate a verbal warning or one long airhorn blast and move all site personnel to the 

decontamination control line (for Level D/D + 1 or the CRZ (for Level C or higher). 

l Send the rescue team into the Work Zone (ifrequired) to remove the injured person to 

the hotline. 

l Have the SHSO and/or Site Manager evaluate the nature of the injury, and assure that 

the affected person is decontaminated according to Section 8.7. 

a If required, contact an ambulance an&or the designated medical facility. 

No persons shall reenter the Work Zone until an accident investigation is performed by the 

SHSO and/or the Site Manager. 
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Personnel Injury in the Support Zone: 

l The Site Manager and SHSO will assess the nature of the injury; if the cause of the 

injury or loss of the injured person does not affect the performance of other site 

personnel, operations may continue. 

l If the injury increases the risk to others, a verbal warning or one long airhorn blast 

shall be sounded and all remaining site personnel will move to the support zone for 

further instructions. 

l Activities on site will stop until the added risk is mitigated. 

Fire/Explosion: 

l Initiate a verbal warning or one long airhorn blast and move all site personnel to the 

contamination control line (for Level D/D + ) or the CR2 (for Level C or higher). 

,- 

l Alert the fire and security departments and move all personnel to a safe distance Tom 

the involved area for further instructions. 

l Activities will stop until the added risk is mitigated. 

Personal Protective Equipment Failure: 

l If any site worker experiences difficulty, failure or alteration of protective equipment 

that affects the protection factor, that person and his/her buddy shall immediately 

cease work activities, leave the Work Zone, and repair or replace the defective 

equipment. 

l Reentry will not be permitted until the equipment has been repaired or replaced. 
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Other Equipment Failure: 

l If any other equipment on site fails to operate properly, the Field Team Leader shall 

notify the Site Manager and SHSO to determine the effect of this failure on continuing 

operations on site. 

l If the failure affects the safety of site personnel, work with the equipment will cease 

until the situation is evaluated and appropriate actions taken. 

In all situations, when an on-site emergency results in evacuation of the Work Zone, personnel 

shall not reenter until: 

1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The HASP has been reviewed and, ifappropriate, modified. 

4. Site personnel have been briefed on any changes in the HASP. 

8.13 Training 

Site personnel will be informed of the details in the Emergency Plan during initial HASP 

training. The Emergency Plan will be reviewed/rehearsed by site personnel at least monthly 

or when elements of the plan change. 

8.14 Spill Containment Procedures 

In the event that a spill of hazardous substances (gasoline, oil, etc.) occurs during the 

implementation of field activities, spill containment will be utilized to prevent the additional 

migration of contaminants through the site area. In the event of a spill, measures will be 

taken to contain the spill and clean it up. For the purpose of this HASP, a spill is defined as a 

release of a hazardous substance to soils or surface waters. Any release to soils or surface 

waters equaling or exceeding the reportable quantities under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) (40 CFR 304) or-the 

USEPA Clean Water Act (40 CFR 116 and 177) will be reported to the Environmental 

Management Department who in turn will report it to the appropriate agency within 24 hours. 
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Specific spill containment procedures will be dependent on the type of materials spilled and 

the type of environment affected. Potential spill containment procedures may include diking 

with absorbent material/pads, then removal or containment of the contaminated materials. 

Spill containment materials will be located within close proximity to the storage area of the 

hazardous substances in a manner such that the pathway remains accessible and free of 

obstructions. Spill containment materials available on site will include: 

l Sheets of polyethylene 

l Shovels 

l Minimum of four empty 55 gallon drums 

l Packing material 
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9.0 TRAINING REQUIREMENTS 

9.1 General 

All Raker employees or other personnel entering the site will need to have received training in 

compliance with the Occupational Safety and Health Administration (OSHA) Standard 

29CFR 1910.120. Baker employees engaged in field activities which potentially expose 

workers to hazardous substances receive a minimum of 40 hours of instruction off site, and a 

minimum of three days actual field experience under the direct supervision of a trained, 

experienced supervisor. Key points of the 40-hour training include field demonstrations, 

respiratory fit testing and training, risk assessment, toxicology, chemical reactivity, use of 

monitoring equipment, downrange work procedures, site safety procedures, levels of 

protection, protective clothing, decontamination, and practical field exercises (which include 

donning, doffing, and working in personal protective ensembles for personal protection Levels 

A, B, and C). 

In addition to the initial 40-hour training program, Baker requires site employees to receive 

an annual &hour refresher training course on the items specified by the 1910.120 standard. 

The general purpose of the &hour refresher is to ensure that personnel retain the knowledge 

necessary to be adequately protected, and stay current with proper site health and safety 

procedures. The SHSO collects training certificates of site personnel and reviews them to 

assure they are current. 

Baker also requires that personnel involved with on-site employee supervision receive (in 

addition to 40 hours initial training and three days of supervised field experience) at least 

eight additional hours of specialized training at the time of job assignment. Training topics 

include, but are not limited to, the employer’s safety and health program and the associated 

employee training program, personal protective equipment program, spill containment 

program, and health hazard monitoring procedures and techniques. The &hour supervisory 

training is required to ensure that supervisors have the knowledge necessary to understand 

and use the various Health and Safety Programs and to implement the elements of the HASP. 

The TEXJ will discuss chemical agent concerns, air monitoring procedures with the Minicam, 

chemical agent first aid procedures, and their role during this project. This will be conducted 

during the HASP training during project mobilization. 
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9.2 Site-Specific Training 

Site-specific training, as discussed in Section 1.3, will consist of an initial health and safety 

briefing on the following information: 

Names of individuals responsible for site health and safety and methods of 

communicating safety and health concerns. 

Site-specific health and safety hazards. 

Use of PPE. 

Work practices by which empIoyees can minimize risk. 

Safe use of equipment on site. 

Recognition of symptoms and signs of exposure to hazardous materials. 

Site control measures. 

Decontamination procedures. 

Emergency response procedures. 

Baker Hazard Communication Program. 

TEU SOPS in Appendix D. 

The SHSO will conduct the initial site-specific training prior to the initiation of field 

activities. 
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10.0 MEDICAL SURVEILLANCE REQUIREMENTS 

This Site-Specific HASP will require that project personnel, who may be exposed to materials 

having potentially adverse and deleterious health effects, have obtained medical clearance 

from Baker’s Board Certified Occupational Health Physician in accordance with 

29 CFR 1910.120(f) prior to entry onto the site. Baker’s corporate medical surveillance 

program establiahes a medical baseline and monitors for symptoms of overexposure for 

individuals who participate in Preliminary Assessments, Site Inspections, Remedial 

Investigations, Feasibility Studies, and construction-phase services at sites covered by the 

Department of Labor, Occupational Safety and Health Administration (OSHA), Hazardous 

Waste Operations and Emergency Response Standard, 29 CFR 1910.120. Additionally, the 

program is intended to determine the individual’s capability for performing on-site work, 

including wearing respiratory protective equipment. 

All Baker employees that will be engaged in site activities covered by the 1910.120 standard 

receive a Group Ill physical examination by a licensed physician who is provided information 

on the individuals site activities, and exposure or anticipated exposure levels. This exam is 

received initially, then once every 12 months thereafter. More frequent medical 

examinations, consultations, and/or laboratory testing will be provided if the examining 

physician determines that an increased frequency of examination is required. A complete 

Group III medical exam includes parameters such as height, weight, vision, temperature, 

blood pressure, and a complete review of occupational and medical histories. Other tests in a 

Group III exam include chest x-rays, electrocardiogram, spirometry, urinalysis, and blood 

tests. Table 10-l describes the medical surveillance testing parameters performed annually 

on Baker employees. 

Prior to entry onto the site, all personnel, including subcontractors, will be required to provide 

medical clearance information from their company physician stating that they are physically 

capable of performing the activities required. A copy of the Baker Bloodborne Pathogen 

Program will be available in the field trailer for review by site personnel. 
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TABLE 10-l 

MEDICAL SURVEILLANCE TESTING I-‘ARAMETERS* 

Group II - Individuals Occasionally in the Field (lo-30 days/year) 

. Medical History (Physical Exam) 
l EyeExam 
l EKG (baseline and for individuals over 40 years of age) 
. Chest X-ray (baseline then every 5 years) 
. Spirometry 
l CBC with differential 
. SMA 12 or 26 (liver enzyme scan) 

Group III - Individuals Frequently in the Field (> 30 daydyear) 

Medical History (Physical Exam) 
Eye Exam 
EKG (baseline then annually for individuals over 40 years of age) 
Audiometry 
Chest X-ray (baseline then every 3 years) 
Spirometry 
CBC with differential 
SMA 12 or 26 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure)** 

Group III with Asbestos - Individuals frequently in the field whom also work with asbestos 

l Group III testing with the Asbestos Medical Questionnaire w/Pulmonary Function 
Test 0WCl.o and FEV1.o) 

* The attending physician haa the right to reduce or expand the medical monitoring on an 
annual basis as he/she deems necessary. 

** To be performed for individuals identified by the attending physician as being chronically 
exposed to organic compounds. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

This HASP has been reviewed by the following personnel for approval of activities at Sites 41, 

69, and 74 at MCB Camp Lejeune. 

Ronald Krivan 

Name (print) 

Peter Monday Site Manaver 

Name (print) Title 

Raymond Wattras 

Name (print) 

Barbara J. Cummings 

Name (print) 

Proiect Manager 
I I 
z 91 

Title Signature Date 

Industrial Hygienist 4 i&d43 

Title Signature r Date 
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12.0 DECLARATION OF HASP REVIEW 

All site personnel indicated below, have reviewed and are familiar with this Health and Safety 

Plan. Site personnel are to sign and date this sheet after HASP training. 

1. 
(Name-Print) (Company) 

(Name-Sign) (Date/Time) 

2. 
(Name-Print) 

(Name-Sign) 

(Company) 

(Date/Time) 

3. 
(Name-Print) (Company) 

(Name-Sign) (Date/Time) 

4. 
(Name-Print) (Company) 

(Name-Sign) (Date/Time) 

5. 
(Name-Print) Ompany) 

(Name-Sign) (Date/Time) 

6. 
(Name-Print) . Uhnpany) 

(Name-Sign) (Date/Time) 
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APPENDIX A 

BAKER ENVIRONMENTAL, INC. 
SAFEW STANDARD OPERATING PROCEDURES 

TABLE OF CONTENTS 

1.0 Confined Space Entry Program* 

2.0 Respiratory Protection Program 

3.0 Care and Cleaning of Personal Protective Equipment 

4.0 Sanitation/Site Precautions 

5.0 Heat Stress 

6.0 Cold Stress 

* Not Applicable 
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2.0 - RESPIRATORY PROTECTION PROGRAM 

2.1 INTRODUCTION 

In accordance with OSHA requirements (29 CFR 1910.1341, this document represents Baker 

Environmental, Inc.% (Baker’s) program governing the selection and use of respiratory 

protection for its employees. It is Baker’s policy to provide its employees with the proper 

protective equipment, training, and medical surveillance necessary to protect individuals 

from any potential hazards which may be present during the tasks performed throughout the 

course of each individual’s employment. This program specifically describes the procedures 

which have been established and implemented for the use of respiratory protection equipment. 

The effectiveness of this program shall be reevaluated on an annual basis and appropriate 

changes shall be made if deemed necessary. 

2.2 ‘EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is appropriate 

and suitable for the purpose intended, when such equipment is necessary to protect the health 

of the employee. 

2.3 EMPLOYEE RESPONSIBILITY 

The employee shall use the respiratory protection provided in accordance with instructions 

and training received, and shall report any malfunction of the equipment to a responsible 

person. The employee shall not wear contact lenses in atmospheres where respiratory 

protection is required. Corrective lens inserts will be provided, at Baker’s expense, for 

employees who require corrective lenses. 

. 2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an assessment of the 

inhalation and ingestion hazards present in the work area. Because Baker’s services involve a 

variety of environmental and industrial hygiene studies, it is not practical to identify all 
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possible hazards to which all employees could be exposed within the scope of this document. 

Therefore, it is essential that a task specific assessment be conducted prior to the initiation of 

any activities on a given project. This task specific assessment may be part of the site-specific 

Health and Safety Plan. 

After a task-specific assessment is completed and it is determined that airborne exposure 

concentrations exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

If the exposure cannot be reduced, or it is not feasible to reduce the airborne exposure below 

the recommended limits, respirators will be selected by the Site Health and Safety CfYicer on 

the basis of: 

0 

a 

l 

l 

0 

0 

0 

0 

0 

0 

Toxicity 

Maximum Expected Concentration 

Oxygen Levels 

Warning properties of the substance(s) involved 

Sorbent Limitations 

Facepiece Fit 

Mobility Requirements 

Type of Use (routine, escape, or emergency entry) 

Possibility of Ingestion of Toxic Materials 

Respirator Attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual, which will include 

explanations and discussions of: 

l Opportunity to wear respiratory protection in an uncontaminated environment. 

l Respirator Fit Testing (qualitative) 

l The respiratory hazard(s) and what may occur if the respirator is not used properly. 

l The reasons for selecting a particular type of respirator. 

l The function, capabilities, and limitations of the selected respirator. 

l The method of donning the respirator and checking its tit and operation. 

l The proper wearing of the respirator. 



l Respirator maintenance, repair, and cleaning. 

l Recognizing and handling emergency situations. 

Respirator training will be conducted on an annual basis, at a minimum. Records of the 

training and fit-testing will be maintained for a minimum of 30 years following termination of 

employment for each employee. 

2.6 TYPES OF RESPIRATORS 

Baker provides employees with the North Brand half-face (Model 7700) and full-face 

(Model 7600) air purifying respirators, positive pressure 30-minute. Self-Contained Breathing 

Apparatus (SCBAs) (Model 8001, positive pressure supplied airline respirators, with S-minute 

escape air cylinders (Model 85500). Only respiratory equipment certitied by the appropriate 

approval agencies (e.g., NIOSH, MSHA) according to Title 30, Part II of the Code of Federal 

Regulations, will be distributed to Baker employees. As an alternate air purifying respirator, 

Baker will also keep, on-hand, the MSA ultra twin full-face respirator. All Baker employees 

who regularly perform tasks requiring respiratory protection will be issued their own half-face 

or full-face respirator, provided the employee can achieve a proper fit and is medically capable 

of wearing the equipment. 

Because 30-minute SCBAs, positive pressure supplied airline respirators, and B-minute 

escape air cylinders are used less frequently, this equipment will be distributed on an as- 

needed basis. 

2.7 AIR QUALITY 

Liquid air used for respiration shall be of high purity. Breathing air shall meet at least the 

requirements of the specification for Grade D Breathing Air (or higher) as described in 

Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be 

supplied to respirators from cylinders; oxygen must never be used with air-line respirators. 

* Air cylinders shall be tested and maintained as prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR Part 178). Air-line 

couplings shall be incompatible with outlets for other gas systems to prevent inadvertent 

servicing of air-line respirators with nonrespirable gases or oxygen. 



Breathing gas containers (air cylinders) shall be marked in accordance with American 

National Standard Method of marking Portable Compressed Gas Containers to Identify the 

Material Contained, A48.1-1954; Federal Specification BB-A-1034a, June 21, 1968, Air, 

Compressed for Breathing Purposes; or Interim Federal Specification GG-B00675b, April 27, 

1965, Breathing Apparatus, Self-Contained. 

Breathing air, as supplied by air compressors, shall be of high purity and meet the 

requirements of the specification for Grade D Breathing air (or higher) as described in 

Compressed Gas Association Commodity Specification G-7.1-1966. 

The compressor for supplying air shall be equipped with necessary safety and standby devices. 

A breathing air-type compressor shall be used. Compressors shall be constructed and situated 

so as to avoid entry of contaminated air into the system and suitable in-line air purifying 

sorbent beds and filters installed to further assure breathing air quality. A receiver of 

sufficient capacity to enable the respirator wearer to escape from a contaminated atmosphere 

in the event of compressor failure, and alarms to indicate compressor failure and overheating 

shall be installed in the system. If an oil-lubricated compressor is used, it shall have a high- 

temperature or carbon monoxide alarm, or both. If only a high-temperature alarm is used, the 

air from the compressor shall be frequently tested for carbon monoxide to insure that it meets 

the specifications outlined above. 

2.8 CLEANING AND MAINTENANCE 

Respirator maintenance will be performed by each trained individual on a regular basis. The 

maintenance shall be carried out in a manner that ensures that each respirator wearer is 

provided with a respirator that is clean and in good operating condition. 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 

personnel. This equipment shall be cleaned/sanitized, then rinsed and air-dried, after each 

use. Inspections shall be conducted before and after each use. 

Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then 

rinsed and air-dried by the wearer, (specified by OSHA in 29 CFR 1910.134) which ensures 

that it will be maintained in clean and good operating condition. Inspections shall be 

conducted on a regular basis during usage and prior to each project requiring the potential 

usage of the equipment. 



All respirators shall be stored in a plastic bag within a cool/dry location, in a manner that will 

protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging 

chemicals. They shall be stored to prevent distortion of rubber or other elastomer parts. 

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment 

requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection 

forms are included at the end of this text. 

2.9 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure face 

to mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either an 

irritant smoke or odorous vapor, or other suitable test agent (see example of form at end of 

text). Retesting shall be performed, at a minimum, on an annual basis or if a different model 

respirator, ‘other than the model he/she was previously fit-tested for, is to be used by the 

wearer. Air purifying respirators fit-tested qualitatively will be assigned a protection factor of 

10 (APF = 10). 

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each 

respirator wearer shall be required to check the seal of the respirator by negative and positive 

pressure checks prior to entering a harmful atmosphere. 

2.10 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in 

a medical surveillance program on an annual basis. The medical surveillance program shall 

include, but may not be limited to, a physical and a pulmonary function test conducted by the 

company’s physician and at the expense of the company. Test parameters included in Baker’s 

medical surveillance program is included as Appendix A in each site-specific Health and 

Safety Plan. 

2.11 LIMITATIONS 

Wearing any respirator, alone or in conjunction with other types of protective equipment, will 

impose some physiological stress on the wearer. Therefore, selection of respiratory protective 



devices will be based on the breathing resistance, weight of the respirator, the type and 

amount of protection ‘needed as well as the individual’s tolerance of the given device. 

Additional concerns regarding the limitations of different types of PPE and the monitoring 

requirements for heat stress/strain will be addressed in the “Heat Stress” SOP. 



FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

FACE PIECE 
HEADSTRAPS OR 

HEADBANDS 
RESPIRATOR INTERIOR 

Inspection Date Type Airpurifying Proper Valve Covers- 
Element Storage No Cracka or and Bodice in 

Cleenand 
No Cracks, Proper Shape Holders FreeFrom No Signe of Buckles 

No Foreign 
Material TearEin Good condition 

sanitized 
Team, or and operate Hea& Dirt, Wear or l?UWtiOll Under valvea or and Installed 

Holes Flexibility C&Y Sunlight, etc. Team ~perly Valve Seat Valve Bodies correctly 

e =OK X=NotOK 



RESPIRATOR FIT TEST RECORD 

TEST SUBJECT NAME 
(last) (first) (initial) 

DATE DEPARTMENT 

SEX (M/l?) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAINING DATE 

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATIONS: 

- Claustrophobia 
- Facial hair 
- Eyeglasses 
- Contacts 
- Other: 

- scars 
Broken or crooked nose - 
Extreme facial dimensions - 

- Wrinkles 

RESPIRATOR SELECTION 

Manufacturer/Model Size Style 

S- Mm-- L- Half - Nl- Pass - Fail - 

S- Mw L- Half - Nl- Pass - Fail - 

S- Mv L- Half - Nl- Pass - Fail - 

Testing Agent Qualitative Test Sensitivity Check 

Isoamyl Acetate Yes: No: Yes: No: 

Irritant Smoke Yes: No: - Yes: No: 

TEST EXERCISES 
(Check all that apply) 

Normal Breathing 
Deep Breathing 
Head, Side to Side 
Head, Up and Down 

Talking 
Running 
Bending 
Rainbow Passage 

COMMENTS: 

Signed: Signed: 
(Test Subject) (Technician/Instructor) 



SCBA AND SAR WlTH 54WINUTE ESCAPE TANIQ DAILY INSPECTION FORM 

Cylinder Facepiece Cleaned 
Type Condition and Hoses Connections Apparatus and 1-W 

(SCBA or SAR) (Damegedor Cylinder . . (Damagedor BY Date 
Undamaged) (Full or MT) unaama9ea) Remarks (Initials) Inspected 



3.0 -CARE AND CLEANING OF PERSONAL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

The following procedures cover the care and cleaning of Levels D, C, and B personal protective 

equipment. Note: These are general procedures that apply to most situations and are not all 

inclusive. Procedures are subject to change at the direction of the Site Health and Safety 

Officer (SHSO). 

3.2 

3.2.1 

0 

0 

0 

3.2.2 

0 

3.2.3 

0 

EQUIPMENT CARE 

Chemical Resistant Suit (Levels C and B) 

Before donning, inspect suit for holes or tears; check to see that zippers are operable; 

and look for signs of suit degradation. 

When wearing, avoid contact with contaminated material where possible; be aware of 

sharp objects that can tear suit; periodically look over suit to check for major rips or 

tears. 

While decontaminating, remove gross excess of material from suit; remove suit so that 

material does not contact inner suit; place clothing in properly labeled disposal 

containers. 

Inner/Outer Gloves (Levels D + through B) 

Look for rips, tears, or degradation of material. Replace as necessary or at the 

direction of the SHSO. 

Chemicalls Resistant Boots (Levels D + through B;! 

Nondisposable boots are to be examined on a daily basis before and after use. 

Disposable boots should be examined prior to donning and while in use, and disposed 

according to site procedures. 



3.2.4 Safety Shoes/Boots (Levels D through B) 

0 Examine daily for gouges, open seams, etc., anything that would lessen the integrity of 

the boot. Replace as shoe/boot becomes worn. 

3.2.6 Hard Hats (Levels D through B) 

0 Should be visually inspected before donning for fit, cracks, and overall condition. 

3.2.6 Safety GlasseslGoergles (Levels D and C) 

0 Should be visually inspected before donning for cracks, deteriorated parts, and overall 

condition. Replace as necessary. 

3.2.7 Respirators (Levels C and $2 

0 Procedures for care of respiratory protective equipment are covered in Baker’s SOP for 

Respiratory Protection. 

3.2.8 Hearing Protection (Levels D through Bj 

0 

0 

33 

Disposable - Replace daily, or as material becomes worn or dirty. 

Reusable - Inspect before use, clean regularly, replace parts as necessary. 

EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 

addressed by the SIISO prior to and during site activities. Cleaning of respiratory equipment 

is covered under the “Respiratory Protection Program” SOP. 

3.3.1 Gross Physical Removal 

Large amounts of contaminated soil is scraped off with a tongue depressor, or wiped off using a 

disposable wipe. 



3.3.2 Physical/Chemical Removal 

The residual contamination will be scrubbed with a so&-bristled, long-handled brush using a 

nonphosphate detergent solution. 

3.3.3 RinsindDilution 

The detergent solution and residual contaminants will be rinsed with tap water using a 

pressurized sprayer. 



4.0 - SANITATION/SITE PRECAUTIONS 

4.1 SANITATION 

l A supply of clearly marked potable water, tightly closed, and equipped with a tap. 

l Single service disposal cups. 

a Outlets for non-potable water, clearly marked, for fire fighting, or other purposes. 

Cross-contamination of the potable supply shall be prevented. 

l One toilet facility which is either chemical, recirculating, combustion, or flush, 

depending on local code requirements. 

l A place for food handling meeting all applicable laws, otherwise, suitable alternatives 

to such facilities will be provided (i.e., nearby restaurants, food wagons, etc.). 

l Clean wash water will be available in the decontamination zone and the Baker Site 

Trailer. Disposable towelettes will be available in each Baker Field Vehicle, for 

periodic cleanups. 

4.2 SITE PRECAUTIONS 

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and ingestion of material, is prohibited in any 

area designated as contaminated. Smoking will also not be allowed in areas where 

flammable materials are present. 

Hands and face must be thoroughly washed before breaking for meals and upon 

leaving the site. 

Whenever decontamination procedures for outer garments are in effect, the entire 

body should be thoroughly washed as soon as possible after the protective garment is 

removed. 



0 “Contaminated” work garments are not to be worn off site. 

l Contact lenses are not permitted to be worn on site. 

l No facial hair which interferes with a satisfactory fit of the mask-to-face seal, is 

allowed on personnel who are or may be required to wear respirators. 

l Contact with contaminated or potentially contaminated surfaces should be avoided. 

Wherever possible, do not walk through puddles, leachate, discolored surfaces, kneel 

on ground, lean, sit or place equipment on drums/containers. 

l Medicine and alcohol can potentiate the effects from exposure to toxic chemicals. 

Prescribed and non-prescription drugs should not be taken by personnel where the 

potential for absorption, inhalation, or ingestion of toxic substances exist unless 

specifically approved by a qualified physician. Alcoholic beverage intake should be 

minimized or avoided during after-hour operations. 

l Alcoholic beverages and fire arms are prohibited on site. 

l All personnel will observe any posted sign, warning, fence, or barrier posted around 

contaminated areas. 



5.0 - HEAT STRESS 

5.0 HEAT STRESS 

Monitoring 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as 

outlined below. 

Heat stress monitoring is required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an ambient air temperature greater than 70°F. One or 

more of the following procedures will be implemented when this condition exists: 

1. Increased awareness of heat stress symptoms and buddy monitoring. 

2. Fluid intake discipline. 

3. Self monitoring of urine output quantities to prevent dehydration. 

4. Work-rest intervals. 

5. Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals 
using the following steps: 

a. Calculate the WBGT (Wet Bulb Globe Temperature) Index using the Quest@ Heat 
Stress Monitor 

b. Estimate the work load using the following guidelines: 

(1) Light work = sitting or standing to control machines, performing light hand 
or arm work. 

(2) Moderate work = walking about with moderated lifting and pushing. 

(3) Heavy work = pick and shovel work. 

c. Evaluate the calculations against the following Heat Exposure TLVs in “C or “F. 



I Work Load 
Work - Rest Regimen 

Light Moderate Heavy 

Continuous work 1 30.0(86) t 26.7(80) 1 25.0 (77) 1 

75% work - 25% rest, each hour 1 30.6(87) 1 28.0(82) 1 25.9 (78) 1 

50% work - 50% rest, each hour 

25% work - 75% rest, each’hour 

31.4 (89) 29.4 (85) 27.9 (82) 

32.2 (90) 31.1(88) 30.0 (86) 

* For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 2.5”C. 

Soecial Considerations 

l Clothing - Subtract 2 from the TLV to compensate for the use of semipermeable 

clothing. 

l Acclimatization - After approximately a week, workers should have acclimated 

themselves to their environment. 

l Fitness - Physically fit workers will adjust more readily to a change in environment. 

l Medication - Some medications can predispose individuals to heat-induced illnesses. 

Causes and Symptoms 

The following heat stress causes and symptoms are provided for buddy monitoring purposes. 

Site personnel must realize that monitoring the physical condition of fellow personnel in 

Level B and C protective ensembles will be difficult. 

1. Heat rash results from continuous exposure to heat or humid air. 

2. Heat cramps are caused by heavy sweating and inadequate fluid intake. Symptoms 

include muscle spasms and pain in the hands, feet, and abdomen. 

3. Heat exhaustion occurs when body organs attempt to keep the body cool, due to 

inadequate fluid intake and personnel not acclimated to the environment. Symptoms 

include pale, cool, moist skin; heavy sweating; and dizziness. 



4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMERGENCY. 

Symptoms are red, hot, dn skin; lack of perspiration; nausea; dizziness and confusion; 

strong, rapid pulse rate; and coma. 

The need to seek medical attention and the urgency in seeking medical attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If heat 

stroke is noted or suspected, medical attention must be sought IMMEDIATELY. Efforts 

should be taken to cool the body to prevent serious injury or death. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

Fluid intake should be increased during rest schedules to prevent dehydration. Drinking cool 

water is best; however, diluted electrolyte solutions (i.e., Gatorade or equivalent) can be 

substituted for water. Each individual should monitor their urine output and adjust their 

fluid intake to ensure that urine output and urine color are close to normal. Additional means 

for preventing heat-induced illnesses may include providing shelter or cooling devices, such as 

vests and showers. 



6.0 - COLD STRESS 

6.0 COLD STRESS 

The potential exists for either frostbite or hypothermia to occur when conducting work 

activities in an environment where air temperatures may fall below freezing or where wind- 

chill factors lower air temperatures below freezing. A brief description and exposure 

symptoms for both hypothermia and frostbite are as follows: 

1. Hypothermia - a condition in which the body loses heat faster than it is produced. At a 

body temperature of 95”F, an average man is considered to be hypothermic. 

Vasodilators, which include alcohol and drugs, allow the body to lose heat faster which 

can accelerate hypothermia. The five stages of hypothermia include: (1) shivering; 

(2) apathy; (3) unconsciousness; (4) freezing; and (5) death. 

2. Frostbite - a condition in which there is a freezing or partial freezing of some part of the 

body. Individuals previously exposed to frostbite are more susceptible to contracting it 

again. Vasoconstrictors, which include tobacco products, constrict blood vessels, and 

can accelerate frostbite. The three stages of frostbite include: (1) frostnip - the 

beginnings of frostbite whereby the skin begins to turn white; (2) superficial - similar 

to frostnip except the skin begins to turn numb; and (3) deep - the affected area is 

frozen to the bone, cold, numb, and very hard. 

The need to seek medical attention and the urgency in seeking medical attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If the 

latent conditions of hypothermia or frostbite are noted or suspected, medical attention must be 

sought IMMEDIATELY to prevent permanent injury or death. 

To prevent conditions from occurring have personnel: 

l Dress in a minimum of three layers (a skin layer to absorb moisture and keep skin dry, 

an insulating layer, and an outer chemical-protective layer). 



l Avoid touching cold surfaces (especially metal) with bare skin, minimize exposed skin 

surfaces. 

l Keep active, use shelter areas during rest cycles. 

l Maintain body fluids. 

l Use wind breaks whenever possible. 
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Sheet No. 366 
Chlorobenzene 
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I 
Issued: 1 l/82 Revision: B, 1 l/90 
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j&$[&j.S> Mlt~~~~~~rdenti~~~ti~~~~~~~~~~~~~~~.;:~~~~~~~~. -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..: . . . . . . . . . .._........ ?...> _............._._....._, i .,..: _.I..__ 
Zhlorobenxene (C&Cl) Description: Produced by chlorinating beozne in the presence of a catalyst. Used in dry NFPA 
:leaning; as a solvent in manufacturing paints, adhesives, polishes, waxes, diisocyanates, natural rubber, and pharmaceuti- P : 
dais; a chemical intermediate for phenol, e, and p-chloronitrobenxene, DJYf, and aniline; and au intermediate in manufac- i 
urhg dyestuffs. 

z 

3tber Deslgnatlons: CAS No. 0108-90-7, benzene chloride; chlorobenml; MCB; monochlorobenzene; pbeoyl chloride. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chsnicalweek Buyers’ Gtidtx”, for a suppliers list. HMIS 

cautions: Chlorobenzene is a skin and mucous membrank irritant, a fairly strong narcotic, and a central nervous system (CNS) depres- 
if i 
R 0 

rant Chronic inhalation may cause lung, liver, rind ki&ey damuge. This material is a dangerous fire hazard when exposed to heat or PPG* 
Lame. *Sec.8 

f$b an,~,~~-~~~~t’i 
. . : -.y . . . . . . : . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . .,.......,..... . . . . . 

3hlorobenzene. ca 100% 

l989 OSI-IA PEL X990-91 ACGIH TLV* 1988 MOSH REL 1985-86 Toxicity Datat 
?-lx Tif’k 75 ppm, 350 mg/rn’ TWA: 75 ppm, 345 mglrn’ None established Rat, oral, ID,: 2910 mg!kg; toxic effects not yet reviewed 

Rat, inhalation, T(&: 210 ppm administered for 6 hr to a 
t987 IDLH Level 6-to 15-day pregnant female produces specific develop- 
2400 ppm mental abnormalities 

’ In its “Notice of Intcndcd Changes (for 1990-91),” the ACGlB lists a proposed lower level TWA for chlombenzene: 10 ppm, 46 mg/rr?.ew 
tSeP MOSH. RTECS (C3ll7SKO), for additional mutative, re uctive, and toxicity data 

Vlscoslty: 0.790 centipoise at 70 P (21 ‘C!) 
kfeltiug Point: -50.1 l F (45.6 l C) Molecular Weight: 11256 
Vapor Pressure: 11.8 mm Hg at 77 l F (25 ‘C) Speclflc Gravity (20 ‘C/4 ‘0: 1.1058 
Vapor Density (Air = 1): 3.88 Water Solubllity: Insoluble 
Appearance and Odor: A clear, colorless, volatile liquid with a faint, almond-like odor. Thnshold odor concentration: 100% recognition, 
321 ppm. 

water in flooding quantities as fog since solid streams of water may spread fii. Apply water spray fromas far as possible 6 cool fne-exposed 
containers. 
Unusual Flre or Explosion Hazards: Chlorobenzene is dangerous when exposed to heat or flame. Vapor may travel to an ignition source and 
nash back. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fm may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Do not extinguish fii unless flow can be 
stopped. Be aware of runoff from fi control methods. Do not release to sewers or waterways. 

ardous polymerization cannot occur. 
Chemical Incompatibilities: Chlorobenzcne is incompatible with strong oxidizers; contact may cause fires and explosions. It reacts violently 
with dimethyl sulfoxide. Silver perchlorate forms a solvated, shock-sensitive salt wilh chlorobenzene (explosion). Chlorobenzene is potentially 
expbsive with powdered sodium or phosphors trichloride + sodium. 
Conditions to Avoid: Avoid all heat and ignition sources and incompatible materials. 
Hazardous Products of Decomposltloo: Thermal oxidative decomposition products of chlorobenxene can include soot, hydrogen chloride, 
phosgene, and carbon monoxide. 



No. 366 Chlorobenzene 11190 
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CarcInogenIci 
?; Summary of R 

: The NTP, IARC, and OSHA do not list chlorobenzene as a carcioogen. 
ks: Chlorobenzene is a fairly stmng narcotic and can cause central nervous system (CNS) depression. Overexposure is irritating 

to the eyes, nasal passage+, and upper respiratory tract. It is moderately toxic by inhalation or mgestio? and can be absorbq slowly t@ugh t+e 
skin. Short exposures to hquid may cause! skin irritation and defatting, while prolon 

% 
result m dermat&s or skm : 

bums. Followlog absorption of toxic doses, liver and kidney degeneration are alsu o 
ed or repeated skm contact ma 
served. Chloxobeozene may al o cause hemolysis. 

Medical Conditions Aggravated by Long-Term Exposure: IndividuaLs with skin, liver, kidney, or chronic respiratory disease may be at 
increased risk from exposure. 
Target 0 aos: Respvato system, eyes, skin, central nervous system, and liver. 
Prlmar alation, ingestion, eye and skin contact 
Acute 

$!%ryRcmt=:d 
ffects: Symptoms to be expected from acute ex sure are headache. 

cyanosis, spastic eontractions of extremities, and loss o p” 
e and u 

consciousness, depe an t/i 
per respiratory tract titatioo, dizziness, drowsiness, 

g on e exposure’s concentration and duration. Symptoms of 
ingestion include allor, cyanosis, and coma, followed by complete recovery. 
Cprpnic Effects: pies ueutly repeat+ yntact wijh $lorpben~e qy result in skin burns, Fye and upper res 
~~~~JJJDO~CUC~, and dyspepbc &sorders (mdlgesboo). Chrome mhalatioo may result IO lung, hver, au 8. 

iratory tract irritative, headaches, 
ludoey damage. 

Eyes: Gently lift the eyelids and flush immediately and contiouously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Q~idl remove contaminated clothin . Rinse with flooding amounts of water for at least I5 min. For reddened or blistered skin, consult a 
p W$haffectedareawithsoapanfwater. hysician. 
nbalatlon: Remove exposed person to fresh air and supprt breathi as needed. 

Ingestion: Never 
a 6 
ive anything b mouth to an uncoose~ous or CBOWI “K* mg person. If ingested, have that conscious person drink 1 to 2 glasses of 

water. Consult a p ysician imme lately. If vomiting occurs. administer more Water. 
After IIrst aid, get a 
Note to Physicians: L 

proprlate In-plant, paramedic, or community medical support 
a conscious patient, attempt to induce vomiting with Syrup of Ipecac. Consider activated charcoal cathartic. Administer 

charcoal slurry with saline, water, or sorbitol. In an unconrciouspatient, do gastric lavage with suction. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

f . . . s. . . . . . ..__.. I i . . . . .>i . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._...._I...__..................................... I> .,_..........,....... I . . r...:...r .._.._n...,._.*.,: __,....: 
SpIlYLeak: Desi 
sary personnel., e I 

n andpractice a chkuo~nzene spill control and cow&r meprureplan (SCCP). Nofify safety personnel, evacuate all unneces- 

against va 
@ate aII heat and @x&ion sources, and provide maximum explosion- 

P 
r Inhalation and contact with liquid. Take q spilled material with a noncom i 

roof ventilatmn. Cleanup personnel should protect 
ustible 

daposal. 
absorbent material and place into containers for 

or large spills, dike far ahead of spill to contam. Do not release runoff to sewers or waterways since chlorobenzene is harmful to a uatic 
life in very low cooce+ations. Asrat+ toxicity: A ‘LQppm concentration-of chlo@enzene. administered to-bluegill in fresh wav during a 9 8 hr 
f;; 

8. 
;;$ B the median tolerance lurut (TLm) at which 5G% of the aquatic orgamsms survive. Follow apphcable OSHA regulahoos (29 CF’R 

Disposal: ‘Contact your supplier or a licensed cootraetor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U037 
CERCLA Hazardous Substance* (40 CFR 3V2.4), Reportable Quantity (IQ): 100 lb (45.4 kg) [* per Clean Water Act, Sec. 311(b)(4), 
Sec. 307(a), and 

SARA Extremely !r 
RCRA, See. 3001] 

azardous Substance 40 CFR 355): Not listed 
L Listed as a SARA Toxic. Chemical (40 C 

OSHA Designations 
372.65) 

Listed as an Air Contaminant (29 CFR 1910.1000, Table Zl-A) 
:. . . . . . . . . . . c .. . . . . .. ..~,:~...:.:.-..*:,,~; . . . . . . . . . . . . . :<<.:.p-,..> . . . . . . . :.-,..~:.:.:.:..~...- . . . . . :.:.:.:.: . . . . . . ;:...~~.~:.:.:.:...:...~~.:.:...:...:.:...:.:.~:.:.: . . . . . yAp:<.p:.:.~.x.:.:.:.:.: . . . . . . <.:.: . . . . ..i.............. . . . . . . . . . . . . . . . . . . . . . . . . . . .._ yx. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~ 
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GoggIes: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek 
SW, wear a NIOS k 

rofessiooal advice prior to respirator selection and use. Fqllow OSHA respiratpr re 
-approved respirator. Use an organic vapor-acid gas respn-$or where appropriate. t 

ulatioos (29 CFR 1910.134) and, if oeces- 
or emergency or nonroutine operations 

(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning. Au-puryjvng respuators do notpr+ct workers in oxygen-deficient 
atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets (polyvinyl alcohol is recommended) to prevent prolonged or re ated skin contact 
Ventilation: Provide general and local explosion-proof ventiIation.systems to rnwo @me cp~otrations below the 0 r HA PEL and 
~oCZ~~,~V (Sec. 2). Local exhaust veohlahoo is preferred since it prevents eontammant dqersloo mto the work area by controlhog It at its 

Safety’Stations: Make available dn the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work ares soft lenses may absorb, and all lenses concentrate, irritants. Rem&e this 
material from 
Comments: d 

our shoes and equipment Launder contaminated clothing before wearing. 
ever eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, drinking, 

Smoking, using the toilet. or applying cosmetics. 

Storage Requlrc ementsz Store in ti ightly closed containers in a well-ventilated. fire-resistant area away from heat and ignition sources and 
oxidiiing a@&. Outside or detach<d &rage is preferred. Storage and haodldg must be suitable for an OSHA Class Ic flammable liquid. To 
Rrevent stats sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations in produc- 
bon and storage areas. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and contact with liquid. Use ody with adequate ventilation and appropriate personal protective 
ear. Institute a 

a * 
iratory protection program that includes regular training. m;lmotenance, mspection, and evaluahon. Practice god personal 

Otfer’Precautions: 
y cue and hou%%e&,g-“ures. 

~1 
disease. 

e a pxeplacement questionnaire that emphasizes detecting a history of skin, liver, kidney, or chronic respiratory 

DOT Hazard E lass: Flammable liquid 
DOT Shippin 

Transportation Data (49 CFR 172.101, -102) 
Name: Chlorobenzene 

ID No.: UN1 134 
DOT Label: Flammable liquid 
DOT Packaging @xceptfons: 173.118 

IMO Shipping Name: Chlorobenzene 
IMO Hazard Class: 3.3 
ID No.: UN1 134 
IMO Label: Flammable liquid 

DOT Packaging Requlrements: 173.119 
IMDG Packaging Group: II 

hfStX CoUection References: 38,73,84,85.89,100,101,103,124,126.131,132,133.136,138,139.140, 143.146,148 
hepared by: MJ Allison. BS; Induslrial Hygiene Review: DJ Wilson. CIH; Medical Review: AC Darlington, MD; Edited by: JR Stuart, MS 16 

‘+VkhlO 1 !BO by Oclrium Fublhhiq Cqmtka Any emmrrs~uwotrrpoduc~wimwl~le~b,~,~boi,prohr~hb J~dgm~n~ut~the &abilitydidmmtiookrein fwthcpurcha~drpurp~~e~ 
~DcceuuJYtbepucbud.r~ib~lq.Ucbou~rrarrmblcurebubc+n~c.htheprrplnliond~chinl~tion.Ccnium~~~~&~~tia,caunQIm,~~,mlkermrcpcm~tiom,md.~~o 
mrcsporuibilily u LO the mexmcym~ihb~ilyd~cb idamn:im for~~ka~ioo 10 dx puchac~s intrndcdpwps cr for ~oraquclucl of ib USC. 
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Material Safety Data Sheet -- 
From G&urn’s Reference Collection 

Genium Publishing Caporation 
1 1 ‘, .:: : ,,, ‘, 

1145 Cat&n St&et 
scbex rectady, NY 1!?303-1836 USA I II MM Issued: May 1986 

No. 603 

2-CHLOROACETOPHENONE 

I NAW 2XHLQROACEfOPHENONE 

- alphaChloroacetoph 
Chlom Methyl Plxnyl Ketone, Mace, Phenacyl Chloxide, 
Pbenylchloromethyl Ketone, Phenyl Chloromethyl Ketone, 
C8H7Cl0, CAS #!0532-27-4. 

FlANUFAClWRERISUPP~ 
Haarmann & Reimer Corp., Aroma Chemical Div., PO Box 175. 
111 US Hwy. 22, N. Spxi&ield, NJ 0708 1; Tekpionez (201) 686-3132 

2-Chlon~cetopheno1~e, CAS #0532-2-M 

Vapor Pressure @ 2O*C, mm Hg . 0.012 
Water Solubility @ 20% . . . Insoluble 
Vapor Density (Air = 1) ._ 532 
Evaporation Rate . . . Not Found 

Hz2 
F: 1 
R: 1 
l’PE* 

Rl 
I 4 
s3 

?-hr. TWA: 0.05 ppm or 
0.3 mg/m3 * 
Rat, oral LDso: 
127 mgIm3 
Human, Inhalation, LCLO: 
159 mg/m3/20 min. 

Human, Inhalation, TCLO: 
20 mg/m3: titation 

Rabbit, Eye: 
3m&sevexz 

Melting Point . . 

‘Lv% 
‘*f . , I  . : . . ‘ . . . . . : .~ . : . : .? : . : . : : : . ‘ : :~ :~ : :~ : :~ : . :~ :~ ,~~:~~.~, ;~~ j~.~: . :~ : . . :~~~:~:~: :~  
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f (II20 = 1) . . . 1.324 
.1381F (59.C) 

, 

Percent Volatile by Volume . . . ca 100 
Molecular Weight . . 154.60 

Appearance and odor: Colorles~t~~y cxystalline solid with a shatp, irritating floral odor. The odor threshold for 
2-chloroacetetophenone is 0.1 mg/m . 

~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~ qmpE@$ 

8. .  .  .  _ . . .  :  . : : . .  . . :  : . : . : . .  . *  _ . . . .  ,.__ _ . .  .  _. : .  __ __ .  ._ __ x 

Flash Point and Method Autoignition Temp. PIammability Limits in Air 
244-F (118X!) CC Not Found Not Found 

-G MEDW C&on dioxide, dry chemical, foam, water fog. Water or foam may cause frothing. Use water 
spraytocobltanksIcontainexsexposedtof~ 

This OSHA class IIIB combustible liquid is a slight fm hazard when exposed to heat, sparks, or open flame. When involved 
in a fne, 2-chloroacetophenone emits toxic and corrosive vapors. 
Pike fighters should use self-contained breathing apparatus and fully protective clothing when fighting fm involving this 
material. 

2-ChIoroacetophenone is stable in closed containers at mom temperature under normal storage and handling conditions. It does not 
undergo hazardous polymerization. 

This material is incompatible with strong oxidizers. It reacts slowly with water or steam, generating hydrogen chloride. 

Thermal decomposition or burning pmduces toxic vapors and gases such as carbon monoxide and fumes of chlorine. 



No. 603 X36 2-CHLOROACETOPHENONE 

GET MEDICAL ASSISTANCE = In plant,.paramedic, community. Get medical help for further treaCmenf observation, and 
support after first aid. 

SElldJr .FA& Remove all sources of heat and Notify safety personnel of large 2-chloroacetophenone spills or leaks. 
ignition. Provide maximum explosion-proof ventilation. Evacuate the spill area and limit access to necessary personnel 
only. Remove any leaking containers to a safe place, if feasible. Those involved in cleanup need protection against contact 
with the solid form and inhalation of dust and vapor (see sect. 8). 

Scoop, shovel, or vacuum spilled material into closed containers. Use caution to avoid generating dust Flush spiu area with 
water and collect flushings and waste water for disposal. Do not flush waste to a sewer, watershed, or waterway. 

Place waste in a suitable container for disposal by a licensed -tractor, dispose of it in a landfill, or dissolve it in an 
organic solvent and burn it in an approved incineratcr equipped with an afterb~mer and a scrubber. Follow all Federal, state, 
and local regulations. 

vide u-al and local exhaust vedlation to meet’l’LV requirements. Ventilation fans and other eleclsical service must be 
nonspar& and have an explosion-proof design. Exhaust hoods should have a face velocity of at least 100 Ifm @near feet 
per minute). For emergency or nonroutine exposures where the nV may be exceeded, use an appropriate NIOSH-approved 

Impemious gloves, face shield, apron, boots, plastic coveralk, and otherprotective clothing and equipment should be available and 
worn as necessary to prevent contact with skin or clothing. Wear safety goggles to prevent any posse thty of 
2-chIoroacetophenone coming in contact with the eyes. Remove contaminated clothing immediately and do not wear it again 
until it has been properly laundered. 

Eyewash stations and safety showers should be m available in use and handling areas. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them 

:~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.: 

Store 2-chloroacetophenone in closed wntai+xs in a cool, dry, well-ventilated area away from oxidizing agents, heat, sparks, 
and open flame. Storage ama must be suitable for combustible solids. Protect containers from physical damage. Ground and 
bond conveying equipment and storage containers when transferring the solid to prevent the possibility of a dust explosion. 
Any bulk storage system should have an explosion-relief design. Do not smoke in use or handling areas. Use only with 
adequate ventilation. Avoid inhalation of dust and vapor and contact with skin, eyes, and clothing. practice good industrial 
hygiene when handling this material. Avoid generating dust. Emptied containers retain product residues; handle them 
accordmgly ! 
Preplaccment and periodic physical examinations should be provided to those who work with this material. Individuals with 
histories of chronic respiratory, skin, or eye disease may be at increased risk from exposure. 

DGT Classification: Irritating Material. DOT No. UN1697 
Data Source(s) Code: 2.4.~,7.8.23,34.47.63.69.75.78.79-82 CR 
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Genium Publishing,x,@rporation 

1145c~ps~ ,.: Sheet No. 316 
Schenectady, NY 12303-1836 USA Benzene 

(518) 377-8854 
1 Issued: 11/78 Revision: E, 8190 

GW) for a sqplkrs list. 

Cautionat B enzeme is a ccmfiied hutma camitwge~~ by the IARC. Chronic low-level eyosure may cause cancer (lerrkemia) and bon.2 
t&8 

mumnv dwnage, with fnjiuy to tissue. It is also a daogesous fxe hazard when exposed to heat or flame. 

BenZlI%~lOO%* 

1989 OSHA PEJs 
(29 CFR 1910.1000. Tabk Zl-A) 
S-hrTWAzlppn,3mgl~ 
15-n& STJZ 5 ppm. 15 mdrn3 

1989-W ACGM 198586 Toxkky Data+ 
TLV-TWA 10 ppm. 32 m&r’ $2 ore 50 mg/kg; no toxic effect noted 

: 
Tcr 

150 ppm inbfded intea.mittently ovez 
lyrinanum~o discrete,separatedosesaffectstbe 

blood (other changes) and nutritional and gross metabo- 

(29 CFR 1910.1WO~ Tabk Z2) 1988 NIOSH RELS li=f WY ~P-~.increasc) 

8-hrTWA: 1Oppm TWA: 0.1 wm. 03 mghrrs 
Rg;tizez 2 mg adomustered over 24 hr produces severe 

Acceptable Ceiling c!oncamtim 25 ppm Ceiling: 1 ppm, 3 mg/n? 
AcceptabkMaximumPeak50ppn(lOmin)~ 



No. 316 Benzene 8190 

to leukemia. 
FIRSTAID 

SpUVLeakz +$gn undproctiee a lxnzene spill colnbol and covntumuutveplan (SCCP). Notify safety persoml, evacuate all unnecessary 
persomd, ebmmate all heat and ignition sources, and pmvide adequate ventilation. Cleanup personnel should 

p” 
tect against vapor inhalation. eye : 

contact, and skin absorption. Absorb as much benzene as possiie with an inert, noncombustible material. For arge spills, die far ahead of spill 
and contain liquid. Use nonsparking mls to place waste l@ii or absorbent into &sable containers for disposah Keep waste out of confmed 
spaces such as sewers. watersheds, and waterways because of explcciondanger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal Contact your supplier or a Ecensed contractor for detailed xuzomm endations. Follow applicable Federal, state. and local regulations. 
EPA Desfgnations 
Listed as a RCRA Hazardous Waste (40 CPR 26133). Hazardous Waste No. UO19 
Listed as a CE.RCLA Hazarcku Substance* (40 CFR 302.4x Reportable Quantity (RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307 (a), 

311@)(4),112;andperRCR.&Sec.3001] 
SARA Extremely Hazardous Substance (40 CFR 355)~ Not listed 
Listed as SARA Toxic Cbemi& (40 CFR 372.65) 
OSHA De&nations 
Listed as an-h Contaminmt (29 CFR 1910.1000. Tables Z-1-A rind Z2) 

Respirator: Seckpofessional advice prior to respirator s&&n and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, 
say, wear a NIOSH-approved respirator. Fa emerg- a rxmoutine operations (cIeaning spi& reactor verse+. or storage tanks), wear an 
SCBA. Warning! Air-purjfying rq&uors do mt protect workers in oxyp-defxieni atmospheres. 
Other: Wear impervious gloves, bouts, aprons, and gauntkts to prevent skin contact. 
Ventilation: Provide general snd local explo&m-proof vunilation systems to maintain airborne concentrations at least below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is Preferred since it pments contaminsnt dispersion into the work area by controlling it at its source.Ctm) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylguickdrench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work are-at soft lenses may absorb, and all lenses concentrate, irritants. Remove this 

Storage Requirements Store in tightly closed contains in acool, dzy, well-ventilated area away fiom all heat and ignition sources and 
incompatible materials. Cauriod Benzene vapor may fwm aptarivc mix-huts in uir. To prevent static sparks, electrically ground and bond all 
~tabiers and equipment used in shipping, receiving. or trausfczring operations in poduction and storage areas. When opening or closing 
benzene containers, use nonspa&@ tools. Keep fxe extinspishas readily available. 
Engineerhag Controls: Because OSHA specXcaEy regulates benzene (29 CFR 1910.102& educate workers about its potential hazards and 
dangers. Minimize all possible exposures to carcinogens. Ifpossibk, substitute less toxic solvents for benzene;use this material with extreme 
caution and only if absolutely essential Avoid vapor inhaiabon and skin and eye contact. Use only with adequate ventilation and appropriate 
personal Protective gear. Institute a respiratory protection frogram that includes regular training, maintenance, inspection, and evaluation. 
Designate regulated areas of benzene use (see legend in the box below) and label benzene containers with “DANGER, CONTAINS BENZENE, 
CANCER HAZARD.” 
Other Precautions: pnkdeyreplacement and paiodic medical examinations with emphasis on a history of blood disease or previous exposure. - 

TranqwtaUon Data (49 CFR UZ.lOI, .IM) 
DOT Shipping Name: Benzene (km 
DOT Hazard Class: Flammable liquid 

IhlO Shlpplng Namez Benzene 
IMO Hazard Class 3.2 

ID No< UN1 114 IDNa:UN1114 
DOT Label: Flammably liquid 
DOT Packaging Exceptions: 173.118 

IMO Label: Flammable liquid 

DOT PackagIng Requirement-x 173.119 
IMDG P&aging Group: II Ei 

MSDS Cdklion Refercneesr 1,2,12,26,73.84-94.l00.101.I03,109.124.126.12’?, 132.134.136.138.139.143 
prepared by: h4.J Atliscc, BS; Industrtat Hygiene Review: DJ Witscn, CRh Me&al Revlea: MI Upfrl MD. MPH: Edtted by: JR Steatt. MS 4 
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UOUID THERMAL CONDUCTIVITY 
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Genium Publishing Corporation 
1145 catalyn street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

1 Material Safety Data Sheets Collection: 

Sheet No. 350 
Carbon Disulf’ide 

Sctation agents. ammonium salts and carbon tctmchlcsi&t in inscctici4 chemical analysis, clccttcplsting. fumigation, oil 
z&action, dry cleaning and degrcasing, and as a sclvent for&i4 sultix, rubber. oils, resin and waxt~ PR ;1* 240 

Debar DeslgwUons: CAS No. X-15-0, carbon bisaltldc, dithiccatbcnic. anhyctride, sulphocatbcnic anhydtidc, Wccviltox. PPGt - 

Maaufadurer: ContaU your supplier or disbibutcr. Consult latest Chunical WC& Buyers’Guid@ fat a suppliers list.‘ + k.6 @ 

Cauthns: Carbcn disuItldc is a highly flammable. dan8aous cxplosicn haizd. It is itritatin8 to eyes, skin, and mucous mem- i.$zE IR : 
txancs, and toxic to the central navous (CNS), pcsiphcml nuvous @iS), and catdiovascular (CVS) systems. t&g v  s 20 

$l’hzNFPAI 
cffcct.s. A ‘3” IS more rppmpisle. 

health rating of.2” ia misleading due tc the rcvuity of this material’s toxicity to tha CNS, CVS;snd PNS snd its chrcnic 

Carbon disulfi~ ca 99% (major irnpuri 

1990 OSHA PELs (Skin) 
&hrTWA:4ppn(l2mg,‘r$) 
lSn@t STELt 12 ppm (36 m&n?) 

ls90 NIOSH RELS 
TWA: 1 pptn (10 mg/n9) 
SIEL: 10 ppm (30 trig/t@ 

ities am sllfur cYmpmds) 

1991.92 ACGIH TLV (Skin) 
TWA:1Oppm(31tn&t9) 

1998 DPG (Germany) MAKs 
TWA:10pptn00tQ&+) 
PcakExPmumLimic2oppnw3 

R xlshift. monscntasy value 
Half-life: Q hr 

to lnin 

198586 Toxklty Data* 
Human, inhalation, TCti 40 m8ltt?AJl w&s produced paternal 

effects (tpmmamgcncsis) 
Human,inh&tiot1,LC~2OOOmnn/5t&notoxiceffcctsnotcd 
Human, oral, I.&t 14 t&Q toxic effects not yet rcviewcd 
Rat, oral, LDs 3188 mg/kg 

* See NIOSH,RTECS (FF66.50000), for additionsI mutation, mprcductivc and toxicity data. . . . . . s:~~~~~~~~~~~~~~~~~~~~~~~‘.zi~~~~~~:~~~~~~~~~~~~~~. : ~~~~~~i-~~~~~~~~~~~~~~~~ 
: . . . . Y.\......._. . . . . . . . . . . . . . . . . . . .._ ,............ . . . . . . . . . . . . . . . ..________.... .C . . . . .._. . ...\. ________.._ _... .._ ._ .._..._..._ _.......,........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?..>:):I: 
Bolllng Poltttt 115 ‘F (46.5 ‘C) Molecular Wdghtt 76.13 
Freezing Point: -168 ‘F (-110.8 l C) 
Vapor Pressure: 300 mm Hg at 68 ‘F (20 ‘C) 

Spcclllc Gravity: 1.2632 at 68 ‘F (20 ‘C) 

Vapor Density (ah x 1): 2.64 
Water SohbUity: Sightly, 220 mgllO0 cc water at 71.6 ‘F (22 l C) 
Giber Sdubilltks: Solublein alcohol, benzene and ether 

CoeKlclent of Vlsccsfty: 0.363 at 68 ‘F (20 ‘C) Retraction Index: 1.66232 at 77 ‘F (25 ‘C!) 

Appearance and odor: Clear, colorless to slightly yellow liquid with a sweet, chlcmfcrm-like odcr whmt pute and a foul, rotten egg smdl as the 
comdd produu. The odor thteshold is 0.1 to 0.2 ppm 
Cornmeats: From both be&It effect and firelrJrposiott prspcdvcs, this liquid’s vcty high vapor pmssute at mom tcmpxa!urc indicates that airborne 
concentrations can build quicklv to dangerous levds. Take rancautions tc ensure safctv (sec. 8). 

Flash Point: -22 ‘F (-30 ‘C), CC 1 Autdgdtlot~ Temperaturet 194 ‘F (90 l C) 1 LRLt 1.5% v/v ~7JELt5O%V/V 

Extlttguishitt~ Madfat Foams ate more &c&e in catbon disnllide fins than mevicuslv bdievcd whut water and drv chanical wcte the mefazed 
dI@IiShi~-l@ltS. Four foams @ted ate listed in orda of ittuna& g eKcui&ncss: hi&exp&nt, aqneorr~ Kim-f&ing, fltwmp&tcin; and protein. If  
foamisunavaitable,nlyoncarboncfioxide(COz)orwataspray.Donotscattctmatnialwithmorewatathanneassarytoputonthtc. 
Unusual Pire or Exptosioo Hazards: carbon ms bumin satcis 2.7 tm&in. Vapor may tmvd to an ignition source and flash back. Contain= may 
wplodeinbestoffire.CS2posesavapor~~~bazardiadoon.o~lrndinstwas,Carbondisrrlfidtcank:ig~ttdbyfiiction,rustedorhotsteam 
p&s, and may acutmulate static &ctticity. m Kom an ordimcy figln bulb is enough to cause ignition. 
Special Fire-tlghtlng lW~&ucs: Since 6s~ may podwe toxic thumd dccompcsition ptodttcts, west a self-containal breathing apparatus (SCBA) with a 
Wl facepicce opemtcd in pmssme&mand or pcsitive-pmastue mode. Stmctuml Ktefightas’ ptotcaive clothing is ineffective for fims involving carbon 
disulfide. Apply coding wata to sides of tanks until long aftm fite is extinguished. Stay away from ends of tanks. Immediately withdtaw Kom arca if you 
hear a rising sound from venting safety device or notice any tank disccbmtion due to tint. Be awate of runoff from fite control methods. Do not release to 
sewers cr waterways. 

StaMltty/Pdymertzatlm: Carbon disulfidc is stabk at mom tcmpcratmc in closed containers under normal stotagc and handling conditions. Hazardous 
polymctixation cannct occur. 
Chemical IncompatlbilltIes: Caxbcn disulfidt will decompose to its clcmcnts in ccntact with mctcuty fulminate. It is incompatible with alkali metals, 
chlohe and &her halogens. nimgcn oxide, metal azidca. oxidants, almninum. cthylcnc diamine and xinc. Carbon &sulfide xvacts exothctmically with 
phtnyl copper-txiphcnylphcsphine complcxu. 
C~ditims to Avdd: Exposure to ignition sotttncs and contad with incompatibles. 
Hazardous Products of Decompcdtion: lkamal oxidative dccompcsition of carbon disulfida csn produce carbon monoxide (Co). carbon dioxide (CGJ, 
and toxic sulfur oxidu (SOJ 

via the lungs @&lation) but.csn bc ab&rbcd via skin. It is itritating to skin, eyes, and mucous mc&rancs and &I cause s&o& damage to CVS: CNS. &d 
PNS. CS, is c.adbtoxic (toxic to hw), thmmbutoxic (advcmcly affecting blood-clotting ability). and anythmagcnic (causing ixtc8ular hebeat). A 
parkinsonian-like effect is somctimeaobscrvcd. Expcsute to 60 to 100 ppm for a short time can nsult in scvcm intoxication and death. Rxpostxc tc Z&XI 
ppm is rapidly fatal. 70 to !IO% of CS, is mctabclizcd. with lungs and kidney cxctcting the rest. M#uf CcodiUom Aggravated by Long-Term Bqx% 
sure: Comnaxy heart disease snd CNS disc&m. Target Organs: Skin, CNS, PNS. CVS, cyts, liver. kidney. 



No. 350 Carbon Disulfide 3/92 

-;I;s&i~~~ 6: %yH&alth ‘HcSrd D&t$’ :ti&htjnu&d, : ” . .a:~::~~~ ,;c :.,l;:;; .~,:~~~~:::i:‘“:~~~~~~~~~~~~~~~~~~~~~ : :‘-n’.‘.‘.-..,:...-...- 
Primary Entry Routes: Inhalation and skin contac%/absorption. Acute EnccrS: CS, is ix&&g and 

‘. : ‘:::.‘:. : .. .. “-‘.‘.‘:.“:.:‘:::::..:.:.:.:.:.:.:.:.:~~.:.~.: :.....: 2.:. :.: ,:s,:.:,il:,,.:k, j ,:,:,, r rl,.,, .,.,., ?(.:.: _...._..~..........(,~ ..,,, ;.:,: ,_,,,,_ _ 
rxmvsive to the cyt%. skin, and mucous mernbranw 

Introduction into eyes causes burning pain, red and swelling lids, and conjunctivitis. Skin contact with liquid may kad to bum& and second- QT third- 
degree burns. Cs, &fats tissue and skin scnsitizati~n may &cur. Skin absorption &n result in paipha-al-nerve damage. Other symptoms fro&l inhalation or 
skin absorption mcludc headache. diiness. euphoria, convulsions, nausea, vomiting, muscle wealmess. and in scva cases may lead to death by respiratory 
failure. Cbronk ERects: Chronic cxposurc to carbon disulfide may incrcasc the risk of artaiosclexosis as well as cause delirium, psychosis. bad dreams 
leading to insomnia, CNS damage. peripheral neumpathks (abnormal and usually &generative state of the nuvu causing pain and unstimulatcd raua- 
tions), appetite loss, tremors, gastric distur%anccs, liver dysfunction, optical neuritis, and ntinal hcmorrhagw In womm, chnxic cxposm-e to carbon 
disulfide can cause menstrual disorders. Spontaneous abortions and premature births arc report&. 
FIRSTAID 
Eyes: Gently lift eyelids and flush immcdiatcly and continuously with flooding amounts of water until transported to an emergency medical facility. Do not 
allow victim to rub or keep eyes tightly shut- Consult a physician immediately. Skin: Quick& nmove contaminated clothing. Rinse with flooding amounts 
of water for at least 1.5 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. Inbalatloo: Remove exposed 
p-n to fresh air and support breathing as nezded. IngestIon: Never give anything by mouth to an unconscious or convulsing person. Contact a poison 
ant& center. Unless the poison control cenlcz advises otherwise, have that con.&us and alert person drink 1 to 2 glassy of water, then induce vomiting 
with 1 to 2 tablespoons of Ipecac (adult dose). After patient vomits, give 2 tablespoons activated charcoal in 8 oz. of watcz to drink 
After first aid, get appropriate \t@ant, paratnedk, or community me&a! support. 
Nd+ to Pbyskians: Since effects may be delayed, keep vi&m under observation. The iodine&de test is useful in detecting dcgrco of cxposum and 
hypcrsusceptibility of exposed workers. 1.V. urea 0.5 to 1.5 g/kg is rrcommmckd to inactivate free carbon disu&kin the Mood. Vitamin l36 in large doses 
is rccommcndcd. Obtain CBC, EKG, urinalysis, and electrolyte balance. 

._ 6. B.~ti.~~~,~~~~::~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~. :j~ 
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SpllULeak: Plan and design appropfiate emergency-req?onse procedures prior lo carbon disn@dc spills or leaks. immediately notify safety pasotmel, 
isolate arca. deny entry and stay upwind. Shut off all ignition sources. Cleanup petsonncl should wczx fully encapsulating, vapor-protective &thing to 
protett against contamination. lfposslblc, de+oxify mataial before cleanup. For small spills, take up with earth, sand, vcrmlculite or other &orbutt, 
noncombustible material and place in clean. dry containers with a secure lid for latch disposal. For large spills, flush liquid to a special ntention basin where 
it can collcd under a layer of water (to prevent ignition or explosion) for disposal or reclamation. Puform all cleanup opcratlons with nonsparking tools. 
Follow applicable OSHA xcgulations (29 CFR 1910.120). l?mlronmeotal Trnsport: lfrelcascd to water, carbon disulfidc should volatilize wltb a half- 
life of 26 hr (according to model river plan) and should not tioconcentratc significantly in aquatic organisms. In the atmosphere. Cs, rzacts with atomic 
oxygen and photochemically produced hydmxyl radicals with a half-life of 9 days. Eztviroatnental Toxklty Values: Sunfish, LCta 100 p&I& tmut, 
LC&,, SOC! w.1 hr. Sol1 Absorptlotioblllty: Carbon disulfide is highly mobile and volatilizes or leaches into soil. Disposaf: Large amounts of Cs, 
may be distilled for reclamation and packaged for reuse. Contact your supplier or a llcenscd contractor for detailed recommendations. Follow applicalzk 
Fcckral. state, fmd local regulations. 
EPA Dedgnatlons 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. l’O22 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity (RQ), 100 lb (45.4 kg) [* per RCRA, Sec. 3001 and CWA 31 l(b)(4)] 
Listed as a SARA Extremely Hazardous Substance (40 Cl% 355) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Desigllatlons 
Listed as an AirContaminant (29 CFR 1910.1000. TableZl-A) 

.J.i ;;;: 

:.:. ..’ :::. 

.‘:‘i : .-. ;;,.;; .; ;;;:‘i; .’ i j : ; .  .  .  .  .  .  .  .  .  .  
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Goggles: Wear protective eyeglasses or chemkal safety go&w, pa OSHA eye- and facsprotcction regulations (29 CFR 1910.133). Because contact kns 
use in industry is controversial, establish your own policy. Resplratort !%ck professional advice prior to rcspimtor sclazion and use. Follow GSHA 
re@rator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIGSH-approved respirator. Scltct rcspimtor based on its suitability to @de 
adeqatc worker pnXcUion for given working conditions, level of airbomc contamination, and presence Of suflkia Oxygbr. For 10 ppm, use any chemical 
cartridge rcsphator with organic vapor carttidgcs. For 50 ppm. sir-purifying re@rator with &ganlc vapor cartridges and a full faccpicce. For uncrgency or 
nonroutine opuations (cleaning spills, reactor vcsscls, or storage ranks), wear ~JI SCBA. Warning! Air-pursing reqhtors do notprotect wwkers in 
oxygen-dcfcicnl utmosphuej. I f  nspiratm an used, OSHA require3 a respiratory *on program that includes at least: training, fit-testing, puiodlc 
environmental monitoting, maintenance, inspection, ckaning, and convenient, sanitary stooge ateas. Other: Wear chemically protactivc gloves, boots, 
aprons, and gauntlets to prevent all skin contact. Suggested materials for protcuive clothing include polyvinyl alcohol (PVA) and polycthylmc with 
breahhroagh times of 8 and 4 hr. respectively. Ventllatlott: provide general and local explosion-proof exhaust va@tlon systems to maintain airborne 
conczmations below the OSHA PEL (Sec. 2). Local explosion-pmof exhaust ventilation is prefcmd because it pmcnts contaminant dispuslon into the 
work arca by controlling it at its sour&t@) 
and wding tkcilitics, 

Safety SCptlons: Make available in the work area anagency eyewash stations, saFdy/quickSmeach showers, 
Contamhtated Equipment: &paratC contaminated work clothes from strict clothes. Launder contaminated Work clothing before 

weaxing. Runovc this mat&al from your shoes and clean personal ~rotc.ctivt cquipmmt Comments: Never cat, drink. or smoke in work areas. Practice 
good pcnonal hygiene afte-r using this material. es@ally befort eating. drinking. smoking, using the toilet, or applying cosmetics. 
~~i~~~~~~~~~i~*‘l]P’i~~i~~ ~~ii’%~~~en~. .:,. ,:, .. ..::: .._....... -.’ ” .,. ,..., ,.,. .,.,.,.,.,.,.,.,.(. :.. ,.,., 
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Storage Reqttlrements: Protect containers from physical damage. Stem in iron, glars, &ccl& br steel containa~. Keep small quantities in cool, Qy, wcll- 
ventilated arta away from incompatibles (Sec. 5). Store large quantities in tanks; add water or inert gas (such = nitxogcn) to fill emptying tanks. Submerge 
tanks in water or locate them above concrete basins large enough to hold the tanks’ contents. Equip s&age facilities with automatic sprinklers and test 
mgularly- Outside or detach& storage is preferred. 
E@neerittg Controls: To reduce potential health hazards, USC sufficient dilution or local exhaust ventilation to control airbomc contaminants and to 
maintain conccnnations at the lowest pmctical level. To prevent static sparks, electrically grotmd all system parts including piping, valves, and moveable 
containers. Rthibit dcctrical instabtions and heating facilities in or near storage arcns. Never transfer u&m distidc by means of air pressure; use pump, 
Wats. or inut gas. Use wooden sticks (no spark potential) to measure the contents of Cs, tanks and containers. 
Admlnlstratlve Controls: Consider pre.placcmcnt and periodic medical exams of exposed workers that emphasize eyes, skin, CNS, PNS, CVS. and -.-~~ .~ _. . _ _ . . 

~ansportatlon Data (49 CFR 172101,.102) . .. Data (49 CFR 172101, .102) 
DOT Sipping Name: Carbon bisulfide or Carbon disulfide :fide 
DOT Hazed Class: Flammable liquid 

SPAT\ Chlnnfnn N.a-. t&b,, &utphide IMO Sblpptng Name: Carbon disulphidc 

ID No.: UN1 131 
IMO Hazard Class: 3.1 

DOT Label: Flammable liquid 
ID No-: UN1131 

DOT Packaging Exceptloos: None 
IMO Labd: FlammaHe liquid. Poison : liquid. Poison 

DOT Packaging Requirements: 173.121 
IMDG PackagIng Group: I 1p: I 

MS~~CoUertionRef&ences:26 38 73 89 IO0 bf~~.V collection References: 26,38,73,89.l00.101.103,124,126.127,132.136.140.149.11i3.1~9. 162.163.164 
Prepared by: M Gannm, hh&idH~gienk 

101 103 124 126 127 132 I36 140 149 153 I59 162.163.164 
Prepared by: M Gannm, BA; Industrial Hygiene Review: DJ Wilsm. CIH, MedIal Review: AC Darlington. MPH. MD; Edited by: JR Stuafl, MS BA; R&w:‘DJ k&. C&i, hkdl&l R&&: AdDa&gmn. MPH. MD; Edited by: JR Stuafl, MS n 

~01992~Onivm~MLbin*CapDntion~~~tuca~oduaimoi~thc~~~rp~io,L~~~k~ uiotkaGubaiiofii~~kasiifc8tbcprrrhud*plrpacl 
us my lb2 wl n-iuiv. Altharfi rCvoVt4C Un hu born l&al in lb2 psPu1ti0n Of mu* idcsnuti. CcniW PuMbhiW ca?anrha UWTdS Do WWU8k. mka M rSaoSmmbU. Sd um5nU 
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2-CHLOROACJZOPHENONE 

Issued: May 1986 

NAMF; 2CFJLOROACETOPHENONE 

m alpha-chl0roacetophexxme., 
Chlom Methyl Phenyl Ketone, Mace, Phenacyl Chloride, 
Phenylchlorometbyl Ketone, Phenyl Chloromethyl Ketone, 
C8H7CIO. CAS #0532-27-4. 

MANUFACTURER/SUPPLTER: 
Haarmamr & Reimer Corp., Aroma Chemical Div, W Box 175, 
111 US Hwy. 22, N. Springfield, NJ 07081;Tekphoncz (201) 6863132 

F- 1 Rl 
R:l I 4 
pPE* s3 

* Current (198586) ACGIH ‘ILV or OSHA PEL 

*See Sect. 8 

8-hr. TWA: 0.05 ppm or 
0.3 mg/m3* 
RafOralLQ0: 
127 mgIm3 
Human, Inhalation, LCLoz 
159 @m3/20 min. 

Human, Inhalation, TCLO: 
20 mg/m3: Irritation 

Rabbit, Eye: 
3mg.Sevem 

. 
L.. 

Water Solubii @ 2OC . . Insoluble 
Vapor Density (Air = 1) . . 5.32 
Evaporatk~~ Rate . . . Not Found 

Percent Volatile by Volume . . ca 100 
Molecular Weight . . . 154.60 

Appearance and odor: Colorless-to-my crystalline solid with a sharp, irritating floral odor. The odor threshold for 
2-chloroacctetophenone is 0.1 mg/m . 

Flash Point and Method Autoignition Temp. Flammabilily Limits in Air 
2441: (118’C) CC NotPound Not Pound 

G MEDIB;. Carbon dioxide, dry chemical, foam, water fog. Water or foam may cause frothing. Use water 
spray to cooltexposedtof~ 

This OSHA class IlIB combustible liquid is a slight fm hazard when exposed to heat, sparks, or open flame. When involved 
in a fi, 2chloroacetophenone emits toxic and corrosive vapors. 
Fire fighters should use self-contained breathing apparatus and fully protective clothing when fighting fm involving this 
material. 

2-Chloroacctophenone is stable in closed containers at rOOm temperature under normal storage and handling conditions. It does not 
undergo hazardous polymerization. 

This material is incompatible with strong oxidkers. It reacts slowly with water or steam, generating hydrogen chloride. 

Thermal decomposition or burning produces toxic vapors and gases such as carbon monoxide and fumes of chlorine. 



No. 603 5186 2-CHLOROACE’IOPHENONE 

of overexoosure &clude tineline in the nose, 

eye. Ovekxposure of eyes can cause severe conjunctlviti; corne$ ha@ess;>aip; and, in 
opacity (leukorna). Contact with the skin ma 
dermatitis and skm sensitization. The TLV o i 

cause a burn, especmlly If the skin 1s moist or wet It can 
0.05 pptis set to prevent lacrlmation and i 

Klsocause 
rritation. The irritation threshold 

for 2-chloroacetoph 
effects are reported. 
at least 15 minutes. 
while removing contaminated cl0 
fresh air. Restore and/or support 

urn>. No clnn lliC 
withrunnin w ‘ater for 
oratleastl mi sg UUkS 
!I!4 Remove vie :thtO 

xerve vxtm for sym tams of 
Give vi&m 1 or2 classes of water or milk to drink as aurc k? v as puhnonary edema. Get lpepcal help. - _ _ . 

possiile. Contact a physlcnm or 
anything by mouth to someone w o IS unconscious or is convulsing.* Pp. 

lson c&o1 center. ~Do~notindu&vo&i& uuless directed to do so. Nevkr giv;‘e 

GET MEC 
support after nrst ala. 

KAL ASSISTANCE = In plant,. paramedic, community. Get medical help for further treatment, observation, and - . . 

w Notify safety personnel of large 2-chlon~cetophenone @Is or leaks. Remove all sources of heat and 
ignition. Provide maximum explosion-proof ventilation. Evacuate the spilI area and limit access to necessary personnel 
only. Remove any leaking containers to a safe place, if feasible. Those involved in cleanup need protection against contact 
with the solid form and inhalation of dust and vapor (see sect, 8). 

Scoop, shovel, or vacuum spilled material into closed containers. Use caution to avoid generating dust. Flush spill area with 
water and co&t flusIrIngs and waste water for disposaI. Do not flush waste to a sewer, watershed, or waterway. 

Place waste in a suitable container for disposal by a licensed contractor, dispose of it in a landfill, or dissolve it in an 
organic solvent and burn it in an approved incinerator equipped whh an afterburner and a scrubber. Follow all Federal, state, 
and Iocal regulations. “- 

I iiiiiiiiiiii~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

design. Exhaust~~~ha~afacevelocity.ofatleast100~Oinearfeet 
per minute). For emergency or nonroutine exposures where the TLV may be exceeded, use an appropriate NIGSH-approved 
respirator. 

Impervious gloves, face shield, apron, boots, plastic coveralls, and other protective clothing and equipment should be available and 
worn as necessary to prevent contact with skin or clothing. Wear safety goggles to prevent any possi rllty of 
2-chIoroacetophenone coming in contact with the eyes. Remove contaminated clothing immediately and do not wear it again 
until it has been properly laundered, 

Eyewash stations and safety showers should be w available in use and handling areas. 

Contxt lenses pose a special hazard; soft lenses may absorb irritants and alI lenses concentrate them. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Stan 2-c~acetophenone iu closed containers in a coot diy, we&ventilated area away from oxidizing agents, heas sparks, 
and open flame. Storage area must be suitable for combustible solids. Protect containers from physical damage. Ground and 
bond conveying equipment and storage containers when transferring the solid to prevent the possibility of a dust explosion. 
Any bulk storage system should have au explosion-relief design. Do not smoke in use.or handling areas. Use only with 
adequate ventihition. Avoid inhalation of dust and vapor and contact with skin, eyes, and clothing. F’m3i~e good industrial 
hygiene when handling this material. Avoid generating dust. Emptied containers retain product residues; handle them 
dx-dingly ! 
~@acement and periodic physical examinations should be provided to those who work with this material. Individuals with 
histories of chronic respiratory, skin, or eye disease may be at increased risk from exposure. 

DOT Classification: Irritating Material. DOT No. UN1697 
Data Source(s) Code: 2.4:s. 7.8.23.34.47.63.69.75.78.79-82. CR 

Indust. HygienelSafety 

7 Medical Review 

Copyright 0 May 1, 1986 



-- ‘Materiaf Safety Data 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catiyn Street 

Schenectady, NY 12303-1836 USA 
f51R\ 377-8855 CSNNJ~ PUMJ=NG cow. Issued: August 1988 

Material Name: CYANOGEN C!HL,ORlDE 

Desdptkn (OrlgirdUses): Used in organic synthesis and as a poison gas by the military. Cyanogen chloride gas may . 
be formed by the reaction of hypochlorite with cyanide solutions in wastewater-treatment operations for cyanide wastes. 

Other Designations: Chlorine Cyanide; c#3N; CAS No. 0506-77-4 Geuium 

Manufacturer: Con& your supplier or distributor. Consult the latest edition of the Ctiu~eek 
FE R 1 
P 4 1 d 

Buyers’ Guide (Genium &f. 73) f% a list of suppliers. 

*Set to prevent undue irritation and to prevent the possibility of cellular 
metabolic interference from the cyanide anion. 
**See MOSH, RTECS (GT227.5000), for additional toxicity data. 

Bomg Point: 577F (14’C) 

ACGM TLV, 1987-88 
TLV-Ceilingz* 0.3 ppm, 0.6 mg@ 

Toxicity Data*+ 
Human, Inhalation, TC,: 10 mg/ms 

tility (%): Soluble - -_ _ 
Mokcnlar Wekgbk 61.5 kamWMole Melt& Point: 21’P (-6’0 

Vapor Density (Air I 1): 12 

Appearance and Odor: A colorless gas or liquid; a pungent, penetrating odor like that of almonds. which k detectable at I ppm 

Unusual Fire or Explosion Hazards Cyanogen chIoride gas k deoser than air sod may become concentrated in low-lying, confined 
areas, which should be entered with caution. 

Special Fire-fighting Procedures: 
demand or positive-pressure mode. 

Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 

Cyan&en chloride is stable if it k kept dry in closed containers at room temperature under normal storage and handling conditions. It 
cannot undergo hazardous polymerization. 

Chemical Incompatibilities: This material may reactdangerously with water, acids and acid fiunes, and strong oxiding agents. 

Conditions to Avoid: Prevent cyanogen chloride’s exposure to water and incompatible chemicals. Avoid its exposure to excessive heat 

Hazardous Products of Decomposition: Hydrogen cyanide (HCN) can be produced during cyanogen chloride fires. 



Summary of Risks: This material is an cx~remelypoisonousgas. Sevcrc irritation of the respiratory system, which may develop into 
fatal pulm?nary edema, results from inhalation. This gas reacts with the moisture of the mucous membranes lining the lungs to form 
hydrogen cyanide and release cyanide, which is a powerful cellular poison. 

Medical Conditions Aggravated by Long-Term Exposure: Nonereported. Target Organs: Skin,eyes,respiratorysystem.Cyanl& 
poisoning affects each cell with which it comes into contact. Primary Entry: Inhalation, skin contact Acute Effects: Severe 
irritation of the nose, eyes, and respiratory system characterized by coughing. shortness of breath, and difficulty in breathing. Pulmonary 
edema (the lungs fill with fluid) can occur. Chronic Effects: Hoarseness, conjunctivitis, and edema of the eyelid. 

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 
15 minutes. Skin. Immediately wash the affected area. Inhalation. Removetheexposedpersontofreshair,restoreand/orsupport 
his or her breathing as needed. Medically trained personnel should administer oxygen if appropriate. Ingestion. Unlikely. 

GETMEDICALHELP~NPLAKT,PARAMEDIC,COMMUNITY)FORALLEXPOSURES.Seekpromptmedlcaiassistance 
forfurthertreatment,observation,andsupportafterfirstaid. NOTETOPHYSICIAN:Treattheexposedpersonfor 
pulmonaryedema,whlchmaybedelayed.Hospitalizationwithmonitoringlsrecommended.Speclncmedicalprot~olsfor 
cyanide poisoning are readily available. Cyanide poisoning antidote kits are available and should be used where 

Spill/Leak: Trear any cyanogen chloride liquid or gas leak as an emgency. Notify safety personnel, evacuate all nonessential 
personnel, and provide maximum ventilation. Cleanup personnel need protection against skin contact with and inhalation of vapor (see 
sect. 8). Try to shut off the flow of the leaking cyanogen chloride gas. Contact your supplier for other suggestions about dealing with 
accidental leaks or spills. Preplan for emcrgcncy response and routine use. 

Waste Disposal: Contactyoursupplieror alicensedcontractorfordetailed recommendations. Follow Federal,&&, andlocdregulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z):. Not Listed 

EPA Deslgnations(40 CFR 302.4) 
RCRA Hazardous Waste, No. PO33 
CERCLA Hazardous Substance, Reportable Quantity: 10 lbs (4.54 kg), per the Clean Water Act (CWA), Section 311 (b) (4) 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow OSHA eye- and face-protection regulations (29 CFR 
1910.133). Resplra tor: Use a NIOSH-approved respirator per the NOSH Pocket Guide to ChemicaiHuzurds (Genium ref. 88) for the 
maximum-use concentrations an&or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine use (leaks or cleaning reactor vessels and storage tanks), wear an SCBA with a full facepiece operated in the 
pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious, body-covering clothing to prevent any possibility of skin contact 
Ventilation: Install and operate general and local exhaust-ventilation systems powerful enough to maintain airborne levels of cyanogen 
chloride gas below the exposure limit cited in section 2. Safety Stations: Make emergency eyewash stations, safety/quick-drench 
showers, and.washing facilities available in work areas. Contaminated Equipment: Contactlensesposeaspecialhazard;softlenses 
may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Other: Use thii material in closed 
engineering systems. Wastewater-treatment plants for cyanide waste may generate cyanogen chloride during routine work operations. 
Adequate ventilation systems and appropriate engineering controls must be tailored to the work environment 
Comments: Practice go@ personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking. Do nor eat, drink, or smoke in any work area. Do not inhale cyanogen chloride gas. 

Storage/Segregation: Store cyanogen chloride gas or liquid in pressurized, airtight containers (cylinders, tanks, etc.) in amI, dry, well- 
ventilated area away from water, acids, acid fumes, heat, and strong oxidizing agents. 

SpeclalHandllnglStorage: Protcctcontainersofcyanogenchloridefromheafshock,physicaldamage,orexposuretodirectsunlight 
Store them upright and secure them tightly. Preplan for routine USC of this material. 

TransportatlonData(49 CFR 172.101-2) 
DOT Shidplng Name: CyanogenChloride,ContainingLessThan0.9%Water DOT Hazard Class: Poison A 
DOT Label: PoisonGas andFlammablcGas IMO Class: 2.3 
DOT ID No. UN1589 ’ IMO Label: PoisonGas 

References: 1,84-94,100,112,113,114. 

JudgmeDts a~l~lhesuitability of information herein for purchascfs pwposcs arr: 

neceSsarily purehas& responsibility. Thcrcforc, although reasonable cart has 
Prepared by PJ Igoe, BS 

bcea taken in the preparation of such information. Gcnium Publishing Corp. 

UWlds no -nties, makes no representations and assumes no rcrponsibility 
Industrial Hygiene Review: DJ Wilson, CM 

as1olhe ZSCUEICY orsuilabilily of such information for application lo 

pu~‘Cbser’s intended purposes or for conscqucnccs of its use. ,0 Medical Review: MJ Hardies, MD 
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OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

DDT 

POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

This guideline summarizes pertinent information about DDT 
for workers, employers, and occupational safety and health 
professionals who may need such information to conduct ef- 
fective occupational safety and health programs. Recommen- 
dations may be superseded by new developments in these 
fields; therefore, readers are advised to regard these recom- 
mendations as general guidelines. 

SUBSTANCE IDENTIFICATION 

l Formula: C14H9CIs 
l Structure: 

a-QjQ 
cl 

l Synonyms: Citox; genitox; dichlorodiphenyltri- 
chloroethane; l,l,l-trichloro-2,2-bis@-chlorophenyl)ethane 
l Identifiers: CAS 50-29-3; RTECS KJ3325000; DOT 2761 
l Appearance and odor: Colorless crystals or white to slight- 
ly off-white powder with a slightly aromatic odor 

CHEMICAL AND PHYSICAL PROPERTIES 

l Physical data 
1. Molecular weight: 354.48 
2. Boiling point (at 760 mmHg): 260°C (500°F) 
3. Specific gravity (water = 1): 1.56 
4. Vapor density (air = 1 at boiling point of DIYT): 12.2 
5. Melting point: 105-109°C (221-228°F) 
6. Vapor pressure at 20°C (68°F): 1.5 x lo-’ mmHg 
7. Practically insoluble in water 
l f?eactivity 
1. Incompatibilities: DIYT should not be stored in iron contain- 
ers; DM’ should not be mixed with iron and aluminum salts 
or with alkaline materials. Temperatures greater than 100°C 
(212 “I9 may cause decomposition. 
2. Hazardous decomposition products: Toxic vapors and gases 
(e.g., hydrogen chloride) may be released in a fire involving 
DM: 

3. Caution: DDT should be stored in a tightly closed contain- 
er in a well-ventilated area. 
l Warning properties 
Evaluation of warning properties for. respirator selection: 
Warning properties are not considered in recommending respi- 
rators for use with carcinogens. 

EXPOSURE LIMITS 

The current Occupational Safety and Health Administration 
(OSHA) permissible exposure limit (PEL) for DDT is 1 mil- 
ligram of DM’ per cubic meter of air (mg/m3) as a time- 
weighted average (TWA) concentration over an &hour work- 
shift (Skin). The notation “Skin” refers to the potential con- 
tribution to averall exposure by the cutaneous route including 
the mucous membranes and eyes. The National Institute for 
Occupational Safety and Health (NIOSH) recommends that 
DM’ be controlled and handled as a potential human carcino- 
gen in the workplace and that exposure be minimized to the 
lowest feasible limit. The NIOSH recommended exposure limit 
(RBL) is 0.5 mg/m3 as a TWA for up to a XI-hour workshift, 
40-hour workweek. The NIOSH RBL is the lowest concen- 
tration reliably detectable by current NIOSH-validated sam- 
pling and analytical methods. The American Conference of 
Governmental Industrial Hygienists (ACGIH) threshold limit 
value (TLV@) is 1 mg/m3 as a TWA for a normal 8-hour work- 
day and a 40-hour workweek; the short-term exposure limit 
(STEL) is 3 mg/m3 (‘Bable 1). 

‘Jhble l.-Occupational exposure limits 
for DDT 

Exposure limits 
mg/M 

OSHA PEL TWA (Skin)* 1 
NIOSH REL TWA (CA)? 0.55 
ACGIH TLV@ TWA 1 

* (Skin): Potential contribution to overall exposure by the 
cutaneous route including mucous membranes and eyes. 
t (Ca): NIOSH recommends treating as a potential human car- 
cinogen. 
$ Lowest reliably detectable level. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

Division of Standards Development and Technology Transfer 
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NOTE: A general ban was ordered by the Environmental Pro- 
tection Agency on the registration of DIYI, effective Decem- 
be;^31, 1972. Effective the same date, the ban for uses of DIYI 
by public health officials in disease control programs and by 
USDA and the military for health quarantine and prescription 
drugs use was lifted. 

HEALTH HAZARD INFORMATION 
l Routes of exposure 
DDI may cause adverse health effects following exposure via 
inhalation, ingestion, or dermal or eye contact. 
l Summary of toxicology 
Effecrs on animaLr: Acute oral administration of DlYI to rats 
caused tissue destruction (necrosis) of the liver, mild degener- 
ation of kidney tubules, and changes in electroencephalograms. 
Chronic oral administration of DDT caused decreased fertiii- 
ty in rats and increased mortality of their offspring, toxic ef- 
fects on the liver (including necrosis, fat deposition, increased 
weight, and increased enzyme activity), and liver cancer. In 
mice, chronic oral administration of DIYT produced cancers 
of the liver, lungs, and lymphatic system. 
l Signs and symptoms of exposure 
Short-term (acute): Exposure to DIYT can cause a prickling 
sensation of the tongue, lips, and face, a general feeling of ill 
health, headache, fatigue, vomiting, dizziness, tremors, con- 
vulsions, partial paralysis of the hands, and coma. DIYT can 
also cause irritation of the eyes and skin. 

RECOMMENDED MEDICAL PRACTICES 
0 Medical surveillance program 
Workers with potential exposures to chemical hazards should 
be monitored in a systematic program of medical surveilhurce 
intended to prevent or control occupational injury and dii. 
The program should include education of employers and work- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their safety and health, earliest possi- 
ble detection of adverse health effects, and referral of workers 
for diagnostic confirmation and treatment. The occurrence of 
disease (a “sentinel health event,” SHE) or other work-related 
adverse health effects should prompt immediate evaluation of 
primary preventive measures (e.g., industrial hygiene monitor- 
ing, engineering controls, and personal pmtective equipment). 
A medical surveilIance program is intended to supplement, not 
replace, such measures. 

A medical surveillance program should include systematic col- 
lection and epidemiologic analysis of relevant environmental 
and biologic monitoring, medical screening, morbidity, and 
mortality data. This analysis may provide information about 
the relatedness of adverse health effects and occupational ex- 
posure that cannot be discerned from results in individual 
workers. Sensitivity, specificity, and predictive values of bio- 
logic monitoring and medical screening tests should be evalu- 
ated on an industry-wide basis prior to application in any given 
worker group. Intrinsic to a surveillance program is the dis- 
semination of summary data to those who need to know, in- 
cluding employers, occupational health professionals, 
potentially exposed workers, and regulatory and public health 
agencies. 

2 DDT 

l Preplacement medical evaluation 
Prior to placing a worker in a job with a potential for exposure 
to DIYT, the physician should evaluate and document the work- 
er’s baseline health status with thorough medical, environmen- 
tal, and occupational histories, a physical examination, and 
physiologic or laboratory tests appropriate for the anticipated 
occupational risks. These should concentrate on the function 
and integrity of the eyes, skin, liver, and reproductive and ner- 
vous systems. 

I---+ 

A preplacement medical evaluation is recommended in order 
to detect and assess preexisting or concurrent conditions which 
may be aggravated or result in increased risk when a worker 
is exposed to DDT at or below the NIOSH REL. The examin- 
ing physician should consider the probable frequency, inten- 
sity, and duration of exposure, as well as the nature and degree 
of the condition, in placing such a worker. Such conditions, 
which should not be regarded as absolute contraindications to 
job placement, include chronic liver disease. Workers should 
inform their physicians of their potential for exposures to DIYT 
because internal absorption of this chemical pathologically in- 
creases the liver’s ability to metabolize and eliminate medica- 
tions which may be prescribed or taken “over the counter.” 
l Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular intervals. Additional examina- 
tions may be necessary should a worker develop symptoms that 
may be attributed to exposure to DM’. The interviews, exami- 
nations, and appropriate medical screening and/or biologic 
monitoring tests should be directed at identifying an excessive 
decrease or adverse trend in the physiologic function of the 
eyes, skin, liver, and reproductive and nervous systems as corn- 
pared to the baseline status of the individual worker or to ex- 
pected values for a suitable reference population. 

-. 
( 

l Medical practices recommended at the time of job trans- 
fer or termination 
The medical, environmental, and occupational history inter- 
views, the physical examination, and selected physiologic and 
laboratory tests which were conducted at the time of placement 
should be repeated at the time of job transfer or termination. 
Any changes in the worker’s health status should be compared 
to those expected for a suitable reference population. Because 
occupational exposure to DM’ may cause adverse reproduc- 
tive effects or diseases of prolonged induction-latency, the need 
for medical surveillance may extend well beyond termination 
of employment. 

MONITORING AND MEASUREMENT 
PROCEDURES 

l TWA exposure evaluation 
Measurements to determine worker exposure to DIYI’ should 
be taken so that the TWA exposure is based on a single entire 
workshift sample or an appropriate number of consecutive 
samples collected during the entire workshift. Under certain 
conditions, it may be appropriate to collect several short-term 
interval samples (up to 30 minutes each) to determine the aver- ,-. 
age exposure level. Air samples should be taken in the work- ( 
er’s breathing zone (air that most nearly represents that inhaled 
by the worker). 

1988 



l Method EMERGENCY FIRST AID PROCEDURES 
__ Sampling and analysis may be performed by collecting DDI 

vapors with charcoal adsorption tubes followed by desorption 
with carbon disulfide and analysis by gas chromatography. De- 
tector tubes or other direct-reading devices calibrated to meas- 
ure DlX may also be used-if available. A detailed sampling 
and analytical method for DDT may be found in the NIOSH 
Manual of Analytical Methods (method number S 274). 

PERSONAL PROTECTIVE EQUIPMENT 
Chemical protective clothing (CPC) should be selected after 
utilizing available performance data, consulting with the 
manufacturer, and then evaluating the clothing under actual use 
conditions. 
Workers should be provided with and required to use CPC, 
gloves, and other appropriate protective clothing necessary to 
prevent skin contact with DDT. 

SANITATION 

In the event of an emergency, remove the victim from fur- 
ther exposure, send for medical assistance, and initiate emer- 
gency procedures. 
l Eye exposure 
Where there is any possibility of a worker’s eyes being exposed 
to DDT, an eye-wash fountain should be provided within the 
immediate work area for emergency use. 

If DIYT gets into the eyes, flush them immediately with large 
amounts of water for 15 minutes, lifting the lower and upper 
lids occasionally. Get medical attention as soon as possible. 
Contact lenses should not be worn when working with this 
chemical. 
l Skin exposure 
Where there is any possibility of a worker’s body being ex- 
posed to DM’, facilities for quick drenching of the body 
should be provided within the immediate work area for emer- 
gency use. 

Clothing which is contaminated with DDT should be removed 
immediately and placed in sealed containers for storage until 
it can be discarded or until provision is made for the removal 
of DIYT from the clothing. If the clothing is to be laundered 
or cleaned, the person performing the operation should be in- 
formed of DDT’s hazardous properties. Reusableclothing and 
equipment should be checked for residual contamination be- 
fore reuse or storage. 
Change and shower rooms should be provided with separate 
locker facilities for street and work clothes. 
Workers should be required to shower following a workshift 
and prior to putting on street clothes. Clean work clothes should 
be provided daily. 
Skin that becomes contaminated with DDT should be promptly 
washed with soap and water. 
The storage, preparation, dispensing, or consumption of food 
or beverages, the storage or application of cosmetics, the 
storage or smoking of tobacco or other smoking materials, or 
the storage or use of products for chewing should be prohibit- 
ed in work areas. 

If DIYT gets on the skin, wash it immediately with soap and 
water. If DDT penetrates the clothing, remove the clothing 
immediately and wash the skin with soap and water. Get med- 
ical attention promptly. 
l Rescue 
If a worker has been incapacitated, move the affected worker 
from the hazardous exposure. Put into effect the established 
emergency rescue procedures. Do not become a casualty. Un- 
derstand the facility’s emergency rescue procedures and know 
the locations of rescue equipment before the need arises. 

SPILLS AND LEAKS 
Workers not wearing protective equipment and ‘clothing 
should be restricted from areas of spills or leaks until cleanup 
has been completed. 

Workers who handle DM’ should wash their faces, hands, and 
forearms thoroughly with soap and water before eating, smok- 
ing, or using toilet facilities. 

COMMON OPERATIONS AND CONTROLS 
Common operations in which exposure to DM’ may occur and 
control methods which may be effective in each case are list- 
ed in Table 2. 

If DIJT is spilled or leaked, the following steps should be 
taken: 
1. VentiIate area of spiil or leak. 
2. For small quantities of liquids containing DIYI, absorb on 
paper towels and place in an appropriate container. 
3. Large quantities of liquids containing DDT may be ab- 
sorbed in vermiculite, dry sand, earth, or a similar material 
and placed in an appropriate container. 
4. If in solid form, DDT may be collected and placed in an 
appropriate container. 
5. DDT dust may be collected by vacuuming with an appropri- 
ate high-efficiency filtration system. 

Table 2.-Operations and methods of 
control for DDT 

Operations Controls 

During preparation and Process enclosure, local ex- 
handling of insecticide haust ventilation, personal 

protective equipment 

;bJ-Y During maintenance of Personal protective equip- 
, equipment and storage con- ment 

tainers 

WASTE REMOVAL AND DISPOSAL 
U.S. Environmental Protection Agency, Department of Tmns- 
portation, and/or state and local regulations shall be followed 
to assure that removal, transport, and disposal are in accord- 
ance with existing regulations. 

RESPIRATORY PROTECTION 
It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means of preventing or 
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minimizing exposure during routine operations. However, 
there are some exceptions for which respirators may be used 
to control exposure: when engineering and work practice con- 
trols are not technically feasible, when engineering controls 
are in the process of being installed, or during emergencies 
and.certain maintenance operations including those requir- 
ing confined-space entry (Table 3). 

In addition to respirator selection, a complete respiratory pro- 
tection program should be instituted which as a minimum com- 
plies with the requirements found in the OSHA Safety and 
Health Standards 29 CFR 1910.134. A respiratory protection 
program should include as a minimum an evaluation of the 
worker’s ability to perform the work while wearing a respira- 
tor, the regular training of personnel, fit testing, periodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory pro- 
tection program, includingselection of the correct respirators, 
requires that a knowledgeable person be in charge of the pro- 
gram and that the program be evaluated regularly. 
Only respirators that have been approved by the Mine Safety 
and Health A&&&ration (MSHA, firmerly Mining Enforce- 
ment and Safety Administration) and by NIOSH should be 
used. Remember! Air-purifying respirators will not pro- 
tect from oxygen-deficient atmospheres. 
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Condition 

Any detectable concentration 

.FIhble 3.-Respiratory protection for DIYI’ 

Minimum respiratory protection* 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or 
other positive pressure mode in combination with an auxiliary self-contained breathing 
apparatus operated in a pressure-demand or other positive pressure mode 

Planned or emergency entry into 
environments containing unknown 
or any detectable concentration 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or 
other positive pressure mode in combination with an auxiliary self-contained breathing 
apparatus operated in a pressure-demand or other positive pressure mode 

Firefighting 

Escape only 

Any self-contained breathing apparatus with a full facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any air-purifying full facepiece respirator (gas mask) with a chin-style or front- or back- 
mounted organic vapor canister having a high-efficiency particulate filter 

Any appropriate escape-type self-contained breathing apparatus 

* Only NIOSH/MSHA-approved equipment should he used. 
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Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1 I45 Catal Street 

Schenectady, NY T 1 303-1836 USA 
(518) 3774855 

No. 492 

Material: ETHYLENE DIBROMIDE 0 

Descrfptlon (OrlginRlses): Made horn ethylene and bromine; also from acetylene and hydrogenbromide. 
3 0 

Xdely used as a scavenger of lead in leaded gasoline; formerly used as a grain fumigant (an ongoing contro- 
tersy over this use continues because of ethylene dibromide’s status as a suspected carcinogen); and in water- HMIS 

H 3 
9 N PA 

xoofmg preparations. 

Other Designations: 1,2-Dibromoethane; 1,2-Ethylene Dibromide; C,H,Br,; CAS No. 0106-93-4 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of Chemicuhveek 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

F 0 R 1 
R 0 I 3/L 
pPG* s 2 
*Seesect 8 K 0 

Ethylene Dibromide, ca 100% 

OSHA PEL 
8-hr TWA: 20 ppm 
Ceiling: 30 ppm 
Maximum Peak above Ceiling: 
50 ppm for 5 min in 8-hr Shift 

ACGIH TLV, 1988-89 
Not recommended for 
this suspectedhuman 
carcinogen. 

NIOSH REL, 1984 
8-hr TWA: 0.045 pm, 0.38 mg/m3 
15-rnin Ceiling: 0.13 ppm. 1 mg/m’ 
Toxicity Data* 
Woman, Oral. LD,: 90 m&kg 

*See NIOSH, RTECS (KH92750@0). for additional data with references to reproductive, mutagenic, tumorigenic. and irritative effects. 
,; ~ , , :.<r ,>& .> .a.< ., .\$,A . ..\y. ,<,VS> 
c.$ p,.,q+. Y’. @&* , c&~$Q.~‘~+.< .& 1,+ ( p.“$.$ $‘.,< < x +. . UC &+A .+.I?/.. . . , .& .$.q 

Boillag Point: 268 ‘F (131 ‘C) Molecular Weight: 188 glmol 
Melting Point: 48.4 ‘F (9.1 l C) Specific Gravity (Hz0 = 1): 2.172 at 77°F (25 ‘C) 
Vapor Density (Air = 1): 6.5 SoiubiIity in Water (%): Slight 
Vapor Pressure: 11 Torr at 68 l F (20 l C) % Voiatiie by Volume: ca 100 

Appearance and Odw: A clear. colorless, nonflammable, heavy, viscous liquid; sweetish odor resembliig chloroform. 

Flash Point: * Autoignition Temperature: + I LEL: * I UEL: * 

Extinguishing Media: *Ethylene dibromide will not bum. Use extinguishing agents that will put out the surrounding fue. 

Unusual Fire or Explosion Hazards: None reported. 

Special Fireiighting prtiduresz Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the 
pressure-demand or positive-pressure mode. Select safety and handling equipment carefully (see sect. 5, Conditions to Avoid). 

Stability/Polymerization: Ethylene dibromide is stable in closed containers during routine operations at room temperature. Hazardous 
polymerization cannot occur. 

Chemical Incompatibiiities: Ethylene dibromide can react dangerously with metals such as aluminum (Al). magnesium (Mg), zinc (Zn), 
calcium (Ca). sodium (Na). and potassium (K). as well as with strong alkalies, strong oxidizing agents. and liquid ammonia. 

Conditions to Avoid: Prevent exposing ethylene dibromide to light and/or heat in the presence of water (including moist air) because it 
can slowly hydrolyze and produce hydrogen bromide (HBr). Select safety and handling equipment carefully because ethylene dibromide 
attacks certain forms of plastics and resins that can be found in pipes. pumps, or respirators. 

Hazardous Products of Decomposition: Thermal oxidative degradation of ethylene dibromide can produce toxic gases such as carbon 
monoxide (CO) and hydrogen bromide (HBr). 



nrman carcinogen (group B); and theACGIH classifies it as a suspected human carcinogen (group A2). 
summary of Risks Ethylene dihromide is very toxic by inhalation, skin absorption, and ingestion. progressive deterioration to death has 
xcurrcd in instances of accidental industrial exposure. Symptoms include general weakness. vomiting, diarrhea. chest pain cough, 
shortness of breath, and abdominal pain and will progress to cause damage to all major organ systems. Rapid absorption through the skin 
:auses s&itional toxicity. Reproductive hazards and carcinogenicity rue well documented in studies of animal experimentation and may be 
applicable to humans. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes. respira- 
lory system. heart, liver, kidneys. Primary Entry: InhaBtion, skin contact Acute Rffectsr Ethylene dibromide causes severe irritation of 
mucous membranes, the eyes, and the skin Skin contact results in severe, burning pain followed by redness and blistering. Larger exposure 
results in rapid lxogressive damage to the kidneys, liver. heart, and lungs with depression of the central nervous system. Chronic 
Effects: Low doses have been tolerated in animals without effect Reproductive and cancer studies in animals show cleat effect. 

FIRST AID 
Eyes Immediately flush eyes, including under the eyelids, gently but thoroughly with floodiig amounts of running water for at least 
15 minutes. Skin: Rinse the affected area with floodimg amounts of water: wash it with soap and water. Inhalation: Remove the exposed 
person to fresh ti, restore and/or support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. 
Keep him or her warm and at rest.untiI medical help is available. Ingestion: Unlikely. I f  accidental ingestion should occur, have the 
exposed person drink 1 to 2 glasses of water and induce vomiting. Get in-plant, paramedic, or community medical help for all 
exposures. Seek prompt medical assistance for further treatmen& observation, and support after first aid. Note to Physician: Delayed 
mtlmonarv lesions can develop after inhalation exposure; monitor exposed persons for developing respiratory problems. 

SpllllLeaks It is necessary to prepton and design prior, appropriate responu techniquesfov accidental releases of ethylene dibrm’de. 
Notify safety personnel, evacuate nodal personnel, and provide adequate ventilation in the event of a spill involving this material. 
Cleanup personnel must wear pssonal protective equipment (see sect 8) to prevent this liquid’s contact with the skin or eyes or inhalation 
of its vapor. The dense ethylene diiomide vapor can flow along surfaces, collect in low-lying areas, and become concentrated Be espe- 
cially careful to test the air before entering sumps. cellars. or similar enclosed spaces. Large spills require a professiona& competent 
response specifically tailored to the par&&u incident Waste Disposal: Contact your supplier or a licensed contractor for detailed recom- 
mendations. Follow Federal, state, and local regulations. 

OSHA Deslggnatlons 
Listed as an Air cmuaminant (29 CFR 1910.1800 subpart 2) 
EPA Deslgnatlons 
Listed as RCRA Hazardous Waste No. U067 (40 CFR 26133) 
Listed as a CERCLA Hazardous Substance* (40CFR 3024). Reportable Quantity (RQ: loo0 lb (454 kg), [*per CWA, 931 l@)(4) and 
RCRA, 430011 
SARA Extremely Haxardous Stubstance (40 CFR 355): Not Listed 
SARA Toxic Chemical (40 CFR 37265)~ Not Listed 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA 
eye- and faceprotection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88 for the 
maximum-use concentrations and/or urposrae limita cited in section 2 FolIow OSHA respirator regulations (29 CFR 1910.134). For emer- 
gency or nonroutine operations (leaks or cleaning mactor vessels and storage tanks), wear an SCBA. Warning: Air-purifyiig respirators 
will not protect workers in oxygen-deficient atmospheres. Others Wear impervious gloves, boots, aprons, and gauntlets to prevent any 
contact of ethylene dibromide with your skin Ventllatlon: Jnstall and operate general and local ventilation systems powerful enough to 
maintain airborne concentrations.of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred 
because it prevents dispersion ofthe contaminant into the general work area by eliminating it at its source. Consult the latest edition of 
Genium reference 103 for &taiIed recommendations. Safety Stations: Make emergency eyewash stations. safety/quick-drench showers, 
and washing facilities available-m work areas. Cotttamlnated Equipment: Contact lenses pose a special hazard; soft lenses may absorb 
irritants, and alI lenses concentrate them. Do IU# wear contact lenses in any work area. Remove contaminated clothing and launder it before 
wearing it again; clean this material from your shoes and equipment. Comments: Practice good personal hygiene; always wash thoroughly 
after wing this material and before eating, driig. smoking, using the toilet, or applying cosmetics. Keep it off your clothiig and equip- 
ment. Avoid transferring it from your handsto your mouth while eating, drinking. or smoking. Do not eat. drink, or smoke in any work area. 
*:... . . . . . . . . . . . . . . . . ~ . . . . . . . . . . ..~~~.. N* ., . y  . 
~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~.~~~~~~~~~~~~ 
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Storage/Segregation: Store ethylene diiomide in tightly closed steel containers in a coo& dry. well-ventilated area away from incompat- 
ible chemicals (see sect 5). Special Handllng&torage: Storing ethylene dibromide under a dry nitrogen gas blanket has been 
recommended. Other Precautions: Workers must avoid all contact with ethylene dibromide (cancer and reproductive haxards). Regularly 
monitor employees for any adverse health effects from exposure to this material. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Bthylene Dibromide IMO Shlpplng Name: Ethylene Dibromide 
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
DOT ID No.: UN1605 IMO Label: Poison 
DOT Packaglttg Requirementat 49 CFR 173.620 IMDG Packaging Group: B 
DOT Packaging Exceptions: 49 CFR 173505 

References: 1.6.26.38.~94,100,116.118.119.122 

Prepared by: PJ Igoe, BS; Industrial Hygiene Review: DJ Wilson, CIH, Medical Review: W Silverman, MD 
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__ Materiai Safety Data Sheet 
From Genium’s Reference Collection 

ETHYLENE DICHLORIDE 

GeniumFublishiig Corporation (Formerly 1,ZDichloroethane) 
1145 Cat&n Street (Revision C) 

Schenectady, NY 12303-1836 USA Issued: November 1978 
(5 181377-8855 GENUM PUGUSHNG CORP. Revised: August 1987 ~. .~, -. ..-- - 
N l.MATERIAI,N .._,_ ..- _. .’ . . ,. . . . . . . . . . . 2-4 

3 ,HEMICAL EM-M&NE DICHLORIDE (Changed to reflect common industrial practice) . . m Made from acetylene and HCL Used as adegnaser, a scavenger in leaded gasoline, 3 
s an intermediate in the manufacture of vinyi chloride, in paint removers, in wetting and penetration agents, in 
m flotation processes, as a fumigant, and as a solvent for fats, oils, waxes, and gums. 
m DFSIGNATIONS: 1,2-Dichlomerhane; sym-Dichloroethane; Dutch Liquid; Dutch Oil; EDC; 

@ 

2 0 

Z!hane Dichloride; Ethylene Chloride; l&Ethylene Dichloride; Glycol Dichloride; C2H4C12; 
\IIOSH RTECS Kl0525ooO; CAS #0107-C%-2 
MANUFACTUBEBS/SUPPl .IEBs: Available from several suppliers, including: 

HMIS 
H 1 

R l 
I 4 

E 3 s 2 
kw Chemical USA, 2020 Dow Center, Midland, MI 4864O;Telephone: (517) 636-1000 R 0 

PPE+ K 4 

COMMENTS: Ethylene dichloride is a flammable, toxic li uid. 
SECTTON 2; pq(-lREDENrp& .:A$Jm &ARIJg _. f .:.2. .;;.:.:. .:::.i’ :....: 

*SeeSect 
‘. ‘% ’ HAZARD-.DATA : 

3thylene Dichloride, CAS #0107-06-z NIOSH RTECS #KlO525000 

H H 

cl-c’ e ‘cc 

k H’ 

The maximum allowable 

zQlL&Em e 

commtralion (above the ceiling level value) 
jf eth lene dichloride is 2 ppm for 5 wutes in any 3-hour pericd. 

: Additional data concernmg toxic doses and tumorigenic 

3 
mductive. and mutagenic effects is listed (with references) in the NI6SH 
ECS 1983-84 supplement, pages 865-66. 

100 ACGIH Values 1987-88 
TLV-TWA: 10 ppm, 40 mgfm3 
OSHA PEL* 1986-87 
S-HrTWk 50 ppm; 
Ceiling: 100 ppm (15 Min.) 
NIOSH REL 1986-87 
IO-Hr TWA: 1 ppm 
Ceiling: 2 ppm (15 Mm.) 
Toxicity Data 

: 4000 ppd Hr M$n,n,~on, TC 

9L$ 
: 28mgAcg 

Man,Oral,T&c,: 92-g 
Man, Oral, LDb: 714 mgkg 
RaSOralLD50: 67O@g 

:.SECTION:j:3.. PHYSIC& IDAT~~.a;i:~.~~:;-I-.:, ,.--;;I I’ ~ ; :;.j:.: . . . . : ~;;;~;~~;:~:;ii -.‘; __ .;..;;)‘; t~;~:::jz: _- .;, ; : ..;: ::.$i~~$.;~~:~~~:.‘i:. .a~~~~:.~~.i:!~~ ‘.: :_- : . . 
Boiling Point . . . 1823’F (835’0 
Vapor pressure .” 87 Torr at n’F (XX) 

Evaporation Rate (n-BuAc I 1) . . Not Listed 

Water Solubility . . . Soluble in about 120 Parts Water 
Specific Gravity . 12569 at 69’F (2OC) ’ 

Vapor Density (Air = 1) ,.. 3.4 
Fnezing Point . -31.9.F (-35.5.C) 

Appearance and odor 
Molecular Weight . . 98.% GratiMole 

Colorless. clear liquid. Sweet, chloroformlike odor is typical of chlorinated hydrocarbons, The 
recognition threshold (100% of test paneI) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive 
exposure to vapor. High volatility and flammability, coupled with its toxicity and carcinogenic potential, make this material 
a major health hazard. 
COMMENTS: Ethylene dichloride is miscible with alcohol, chloroform, and ether. 

a LOWER. : i : .+UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

See Below 775’F (413’C) %bvVolume 6.2 15.9 
-MEDIA: Use chemical, carbon dioxide, alcohol foam, water spray/fog, or dry sand to fight fm involving 
ethylene dichloride. Direct water sprays may be ineffective extinguishing agents, but they may be successfully used to cool 
fire-exposed containers. Use a smothering effect to extinguish fm involving this material. UNUSUAL RRWEXPl QSION 
i&&QQS: Ethylene dichloride is a dangerous fue and explosion hazard when exposed to sources of ignition such as heat, 
open flames, sparks, etc. Its vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition 
md flash back. If it is safe to do so, remove this material from the fm area Ethylene dichloride burns with a smoky flame. 
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepieceoperated in a 
pressure-demand’or another positive-pressure mode. 
COMMENTS: Flash Point and Method: 56’F(l3*C) CC; 65’F (18-C) OC. 
OSHA Plammabilitv Class f29 CFR 1910.106): 1B. lXYf Flammabilitv Class (49 CFR 173.115): Flammable Liquid 
SECTION 5. REACTIVITY DATA ’ :.. : 
Ethylene dichloride is stable. Hazardous polymerization cannot occur. 

CHEWAL lNCOM&TlB II .m include stmng oxidizing agents. Explosions have occurred with mixtures of tis material 
and liquid ammonia or dimethylaminoprnpylaminmine. Finely divided aluminum or magnesium metal may be hazardous in contact 
wifh ethylene dichloride. 
CONDlTIONS TO AVOID: Eliminate sources of ignition such as excessive heat, open flames, or electrical sparks, particularly 
in low-lying areas, because the explosive. heavier-than-air vapors will concentrate there. 
PRODUCfS OF HAZARDOUS DECOMPOSITION can include vinyl chloride, chloride fumes, and phosgene. Phosgene is an 
eXtremely poisonous gas. Products of thermakxidative degradation (i.e., fire conditions) must be. areafed wbh appropriate 
caution. 
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S.P.JJ&LEAK: Before using ethylene dichloride, it is essential that proper emergency procedures be established and made 
known to all personnel involved in handling it Notify safety personnel of ethylene dichloride spills or leaks and implement 
containment procedures. Remove and elimmate. all p&sible~s&ces of ignition such as heat, spds, and open flamei from the 
area. Cleanup personnel should use protection against inhalation of vaporsand contact with liquid. 
an absorbent material such as dry sand or vermiculite. 

Contain spills by using 

absorbent and place it in an 
Use nonsparking tools to mix waste material thoroughly with 

appropriate container for disposal. 
wasterosewersoropeLlwatelwa A 
in a landfill. Waste may be &m\ 
state. aud local regulations. 

ztz 

Plush trace residues with large amounts of water. Do not flush 
POSAL; Consider reclamation, recycling or destruction rather than disposal 
incinerator equipped with an afterburner &rd a scrubber. Pollow Federal, 

Ethylene dichloride is designated as a hazardous substance by ‘the EPA (40 CPR 116.4). Ethylene dlchlorlde is repot&d in the 
1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 261.33): II077 
EPA R 
Aqua& -T 

ortable Quantity (40 CPR 117.3): 5OtXl Ibs (2270 kgs) 
oxiclty Rating, TLm %: loo0 - 100 nnrn 

!3XGL,@ Ethylene dlchlorlde is pa$lcularly harmful to the Always wear p+ective eyeglasses or chemical safety.gogglea. 
;~V;s”to”;~onntes~ mm? @manerd cloudmg of the eye). GLOVES: Wear w;i%bptid 

se a NlOSH-approved 
Hmardr (Genium ref. 88) foi the maximum-use~concentrations and/or 

resprrator per the NIOSH Pot 

respirator guidelines in W CFR 1910.134. Anv detectable concentratio 
hmits cited in section 2 Follow the 
dichloride requires an SCBA. full 

::.. :.. ,. ,. ., ,..,._..._., ,. ..__....__..._... ~; ,._.,,..... ~ .‘;‘.... ;‘..................... ~...~ (.“(.; . . . . . . . . . . . ;.;‘..... (.“y..~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

m Store ethylene dichloride in tightly closed containen in a cool, dry, well-vet&ted area away 
from sources of ignition. Protect containers from physical damage and from exposure to excessive heat Avoid direct physi@ 
Contact with strong acids, bases, oxidizing agents, and reducing agents. ~usellollsparkillg 
toOk Outside or detached storage ls preferred. Store and handle ethylene dichloride in accordance with the regulations 
aping OSHA class IB flammable liquids. ENGINEERING During transfer operations involving ethylene 
dichloride, the liquid and its vapors must not be exposed to nearby sources of ignition from engineerhrg systems that am not 
explosion proof. Preplan emergency response procedures. 
~ANSPORTATION DATA (per49 CPR 172.101-2): 
D(Yf Hazard Class: Flammable Liquid 
D(Yf Label: Flammable Liquid 

DOT Shipping Nam: Ethylene Dichloride 
IXYl’IDNo. UN 1184 

IMOClass:32 * IMO Labeh Flammable Liquid, Poison 

lMxences: l-9.12 19.21.26.43.47.73.87-102. CK 

Approvals 4h-CUO , ” 
Indust. Hygiene/Safety 

, Medical Review 

-. 
I 

/-- 
( 
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Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

*I45 catalp3&&“~ Sheet No. 703 
Schenectady, NY 12303-1836 USA 1,2Dlchloroethylene 

(518) 377-8854 .’ 

and tram, arc made by partial chlorination of acetylene. Used as a general solvent for organic materials, lacquers, dye 
extraction, thermoplastics, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either H 22 
the cis-isomer or the mixture. Toxicity also varies between the two isomers. 232 

K1 * 
Other Designations: CAS No. 0540-59-O; C,H$l+ 49 
nu~~.~l,2dichloroethylene, dioform. 

acetylene dichloride; ci.s-1,2-dichloroethylene; timdichloroethylene; 
HMIS 

Manufacturer: Contact your’supplia or distibutor. Consult the latest Chsnicohveek Buyers’ Gtidec” for a suppliers list. 

1,2-Dichloroethylene. ca 100% 

OSIiA PEL ACGIH TLV, 1989-90 Toxkity Data* 
8-hr TWA: 790 mgld, 200 ppm TLV-TWA: 790 mg/m’, 200 ppm Rat, oral, LD+ 770 mglkg; toxic effects not yet reviewed 

NIOSH REL, 1987 
Frog, inhalation, TG: 117 mglm)inhaled for 1 hr affects the 
peripheral nerve and sensation (flaccid paralysis without 

790 mg/m’, 200 ppm anesthesia); behavior (exhitement); lungs, thorax, or 
respiration (respiratory depression) 

l See MOSH, RTECS 0CV9360000). for additional toxicitv data. 

Boiling Point: 119 *F/48 l C 
. . . . . . . .._.................____. 
Molecular We&ht: 96.95 dm~l 

Melting Point: -56 to -115 ‘F/-49 to -82 l C!/ 
Vapor Pressure: 180 to 264 ton at 68 ‘F/20 ‘C 
Vapor Density (Air = 1): 3.4 

Specific Graviti WO = l-at 39 ‘F/4 ‘C): 1.27 at 77 ‘F/25 ‘C! 
Water Solubllityz Insoluble 

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 

~~~~:F~~.:. ‘,:~ 
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1 Auto&&ion Temperature: 860 ‘F/460 % 
. ..A.. .:...:...:.:.:.::.:: ::::::‘:~.::::::::~:j:::: :.,.::; ;:..‘.:;: ..:.: :;~~:::;::::;:::,.:~:::.::,..::i::.::.:::..:j:::~.‘(. .:.::.::.:.:.:.:.:,:. _ _,, 

Flash Point: 37 ‘F12.8 ‘C, CC 1 LEL: 5.6% v/v 1 UEL: 12.8% v/v 
Extinguishing Media: Use dry chemical, CO,, halon, water spray. or standard foam. Water may be ineffective unless used to blanket the fire. 
Unusual Fire or Explosion Hazards: This &erial’s vapors &a dangerous fire hazard and r&&rate explosion hazard when exposed to any 
heat or ignition source or oxidizer. 
Special Fire-flghtlng Proeedurea: S&X fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or po&tive-pressure mode and a fully encapsulating suit Vapors may travel to heat or ignition sources and flash 
back. Stay upwind and out of low areas. Be aware of nmoff from fii control methods. Do not release to sewers or waterways. 
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StabilitylPolymerization: This material is stable at room temperature in closed containers under normal storage and handling conditions. 

+?<:q< 

Hazardous polymerization cannot occur. 
Chemical Incompatlbflitieaz This material is incompatible with alkalies, nitrogen tetraoxide. difluommethylene, strong oxidizers, and dihy- 
pofluoxite. When in contact with copper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylene may be released. 
Conditions to AVOM: Addition of hot liquid to cold 1,2dichlomethylene may cause sudden emission of vapor that could flash back to an ignition 
Eource. 
Hamdolrp Producta of Deeompositlon: Thermal oxidative decomposition of 1,2dichloroethylene can produec highly toxic fumes of chlorine 
:c1-). 



No. 703 1,2-Dichloroethylene 4190 

Zarclnogenicity: Neither the NTP, IARC, nor OSHA lists 1,2dichlorcethylene as a carcinogen. 
iummary of Risks: 1 &Dichloroethylene’s most important effect is its irritation of the central nervous system (CNS) and narcosis. This material 
s toxic by inhalation, ingestion, and skin contact. It is also irritating to the eyes. The trans-isomer at 2200 ppm causes nausea, vertigo, and 
riming of the eyes. The tram-isomer is twice as potent as the c&isomer. If renal effects occur. they are transient. 
tiedical Conditions Aggravated by Long-Term Exposure: None reported. 
Parget Organs: Central nervous system, eye& respiratory system. 
Primary Entry Routes: Inhalation, ingestion, skin and eye contact 
4cute Effectsr Inhalatiodof 1,2dichloroethylene causes narcosis, respiratory tract irritation, nausea, vomiting, tremor, weakness, central nervous 
lepression, and epigastric (the abdomen’s upper midregion) cramps. Contact with the liquid causes eye and skin (on prolonged contact) irritation. 
ingestion causes slight depression to deep narcosis. 
Chronic Effects: None reported. 
FLRSTAJD 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
gkln: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
[nbalatlon: Remove exposed person to fresh air and support breathing as needed. Have trained personnel administer 100% oxygen, preferably 
with humidification. 
[ngestion: Never give anything by mouth to an unconscious or convulsing Person. If ingested, have a conscious person drink I to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Physlclan’s Note: Intravenous injections of calciumgluconate may relieve cramps and vomiting. Treat central nervous system effects sympto- 
matically. 

. . . . . . . . . . . ,... . . . . . . . .._ . . . . . . . . . . . . .._.................. . . . . . . . ./_.............. . . . . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~ ._,.,. . . .._.. ./.. .;. .:. : .i.j,.,.,.,/.,.,... _,.....,..... .;,.: ~ ,._,/.,.,_,.,. .,.,. ~ ,.,.;..,.;..,..., (.,..,.,...i.,.,.i, ,. .,.,.,. .,.,.. .,.,.; _.( :.. .., . . . .,. .; ,.,.,.,.,.,. .,. 
Splll/L.eak: Design andpractice al&dichloroethylene spill control and counrermeasure plan (SCCP). Notify safety Personnel, remove all heat 
and ignition sour&, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin 
or eye contact Absorb small spills on paper towels. After evaporating the 1,2dichloroethylene from these paper towels in a fume hood, burn the 
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed co&&or for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Liited as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 100 lb (45.4 kg) [* per RCRA, Sec. 3001, per Clean 
Water Act, Sec. 307(a)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000. Table Zl) 
f Listed as 1,2-trumdichlorathykc. 
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Goggles: Wear protective eyeglasses or chemical safety goggles, Per GSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIGSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying re.+rators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or m~eated skin contact. 1,2dichloroethylene attacks some 
fans of plastics, rubber, and coatings. 
Ventilation: Frovide general and local explosion-proof ventilation systems to maintain airborne concentrations below the GSHA PEL and 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.oOn 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Prxtice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 
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Storage Requirements: Store in tightly closed containers in a cool, weil-ventilated area away from all incompatible materials (Sec. 5) and 
oxidizing materials. Outside or detached storage is preferred. If stored inside, place containers in a standard flammable liquids storage cabinet or 
room. Protect containers from physical damage. 
Engiueering Controls: Avoid vapor inhalation and &In and eye contact. Use only with adequate ventilation and appropriate personal protective 
gear. Institute a respiratory protection Program that includes regular training, maintenance, inspection, and evaluation. 1,2dichloroethylene is a 
dangerous fii hazard. Ail engineering systems should be of maximum explosion-proof design and electrically grounded and bonded. Provide 
preplacement questionnaires which emphasize detecting a history of chronic respiratory disease. 
Transportation Data (49 CFR 172.101, -102): Not listed 
MSDS C~Ilectfon References: 7.26,38,73,84,85.87,88,100.101.103,109,126,127, 136,137 
l’repared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CM; Medical Review: MJ Hard& MD Fi 
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/\ / \ \ ,/POISON\ U.S. ARMY CHEMICAL 
\ GAS / RESEARCH, DEVELOPMENT' 

\ / AND ENGINEERING CENTER 

'"' 

:D, AND THD (See Addendum A) 

MATERIAL SAFETY DATA SHEET 

DATE: 3 Dee 1990 
HCSDS NO: 20058A 

Emergency Telephone #s: 
CRDEC Safety Office 
30X-671-4411 0700-1700 
EST After normal duty 
hours: 301-278-5201 
Ask for CRDEC Staff 
Duty Officer 

.--------------------------------------------------------------------------- 

SECTION I - GENERAL INFORMATION. 

LANUFACTURER'S NAME: Department of the Army 

LANUFACTURER'S ADDRESS: U.S. ARMY ARMAMENT, MUNITIONS AND CHEMICAL COMMAND 
CHEMICAL RESEARCH DEVELOPMENT AND ENGINEERING 

,f--@- CENTER 
ATTN: SMCCR-CMS-E 
ABERDEEN PROVING GROUND, MD 21010-5423 

!AS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157-62-O 

!HEMICAL NAME AND SYNONYMS: 

Sulfide, bis (2-chloroethyl) 
Bis(beta-chloroethyl)sulfide 
Bis(2-chloroethyl)sulfide 
1-chloro-2(beta-chloroethylthio)ethane 
beta, beta '-dichlorodiethyl sulfide 
2,2'dichlorodiethyl sulfide 
Di-2-chloroethyl sulfide 
beta, beta '-dichloroethyl sulfide 
2,2'-dichloroethyl sulfide 

'RADE NAME AND SYNONYMS: 

ID Senfgas H 
;ulfur mustard * S-lost HS 
rprit 
Campstoff tfLosttl 

Sulphur mustard gas 

;o.st 
S-yperite 

l& 
Yellow Cross Liquid 

3rd Gas Yperite 

-'kaJICAL FAMILY: chlorinated sulfur compound 

?ORMULA/CHEMICAL STRUCTURE: 

A-1 



"PA 704 SIGNAL: Health - 
Flammability- 
Reactivity- 

7 Y 
C1-c-c-s-c-c-c1 

I I I I 
H H -H H 

--------_---------------------------------- --------------_--_------------- 

SECTION II - COMPOSITION 
-e--- - ---- ------ ------______________--.------.--- (_______ ------------__- 

!JGREDIENTS 
NAME 

alfur Mustard 

FORMULA PERCENTAGE 
BY WEIGHT 

C4(H8)CX(S) 100 

AIRBORNE' ' 
EXPOSURE LIMIT (AEL) 

0.003 mg/m3 (8 hr-TWA) 

---__--_____________------------------- -------~---------------------------- 

SECTION III - PHYSICAL DATA 
---------------------------------"'------------- ---------------------- 

OILING POINT DEG F (DEG C): 422 DEG F (217 DEG C) 

APOR PRESSURE (mm Hg): 0.072 mm Hg @ 20 DEG C (0.11 mm Hg @ 25 DEG C). *-' 

APOR DENSITY (AIR=l): 5.5 

OLUBILITY IN -WATER: Negligible. Soluble in acetone, CH3(Cl), 
etrachloroethane, ethylbenzoate, and ether. 

PECIFIC GRAVITY (H20=1): 1.27 @ 20 DEG C 

'OLATILITY: 610 mg/m3 @ 20 DEG C 
920 mg/m3 @ 25 DEG C 

.PPEARANCE AND ODOR: Water clear if pure. Normally pale yellow to black. 
Slight garlic type odor. The odor threshold.for HD 
is 0.0006 mg/m3 

.---- ---____________ _________________________________I______-------- -------- 

SECTION IV - FIRE AND EXPLOSION DATA 
------______________--------------------------------------- ----_------------ 

?LASHPOINT (METHOD USED): 105 DEG C (ignited by large explosive charges) 

FLAMMABILITY LIMITS (% by volume): Unknown 

ZXTINGUISHING MEDIA: Water, fog I foam, C02. Avoid use of extinguishing 
nethods that will splash or spread mustard. T-, 
:PECIAL FIRE FIGHTING PROCEDURES: All persons not engaged in extinguishing 
-he fire should be immediately evacuated from the area. Fires involving HD '. 
should be contained to prevent contamination to uncontrolled areas. When 
responding to a fire alarm in buildings or areas containing agents, fire- 

A-2 



ighting personnel should wear full firefighter protective clothing (without 
AP clothing) during chemical agent firefighting and fire rescue operations. 
espiratory protection is required. Positive pressure, full facepiece, 

.H-approved self-contained breathing apparatus (SCBA) will be worn where 
I ? is danger of oxygen deficiency and 

ical accident/incident (CAI) 
when directed by the fire chief or 

operations officer. The M9 or Ml7 series 
:asK may be worn in lieu of SCBA when there is no danger of oxygen 
.eficiency. In cases where firefighters are responding to a chemical acci- 
.ent/incident for rescue/reconnaissance purposes vice firefighting, 
*ill wear appropriate levels of protective clothing (see Section 8). 

they 

___-----------------____________c_______-----------------------------------  

SECTION V - HEALTH HAZARD DATA 
--------------------------------------------------------------------------- 

IRBORNE EXPOSURE LIMIT (AEL): The AEL for HD is 0.003 mg/& as proposed 
n the USAEHA Technical Guide No. 173, I@ Occupational Health Guidelines for 
he Evaluation and Control of-Occupational-Exposure to Mustard Agents H, HD, 
nd HT", No individual should be intentionally exposed to any direct skin 
r eye contact. 

:FFECTS OF OVEREXPOSURE: HD is a vesicant (causing blisters) and alkylating 
.gent producing cytotoxic action on the hematopoietic 
.issues which are especially sensitive. 

(blood-forming) 
The rate of detoxification of HD in 

be body is very slow and repeated exposures'produce a cumulative effect. 
ID has been found to be a human carcinogen by the International Agency for 
:esearch on Cancer (IARC). 

tedian doses of HD in man are: 

,A-. (skin) = 100 mg/kg 
. 30 (skin) = 2000 mg-min/m3 at 70 - 80 DEG F (humid environment) 

= 1000 mg-min/m3 at 90 DEG F (dry environment) 
1Ct50 (eyes) = 200 mg-min/m3 
1Ct50 (inhalation) .= 1500 mg-min/m3 (Ct unchanged with time) 
iD50 (oral) = 0.7 mg/kg 

Maximum safe Ct for skin and eyes are 5 and 2 mg-min/m3, respectively. 

iCUTE PHYSIOLOGICAL ACTION OF HD IS CLASSIFIED AS LOCAL AND SYSTEMIC. 

XCALLY, HD affects both the eyes and the skin. SKIN damage occurs after 
percutaneous resorption. Being lipid soluble, HD can be resorbed into all 
organs. Skin penetration is rapid without skin irritation. 
(blisters) and reddening (erythema) 

Swelling 
of the skin occurs after a latency 

?eriod of 4-24 hours following the exposure, 
snd individual sensitivity. 

depending on degree of exposure 
The skin healing process is very slow. Tender 

skin, mucous membrane 
the effects of HD. 

and perspiration covered skin are more sensitive to 
HD'S effect on the skin, however, is less than on the 

eyes. Local action on the eyes produces severe necrotic.damage and loss of 
eyesight. Exposure of eyes to HD vapor or 
photophobia, 

aerosol produces lacrimation, 
and inflammation of the conjunctiva and cornea. 

SYSTEMIC ACTIONS occur primarily through inhalation and ingestion. The HD 
Vanor or aerosol is less toxic to the skin,or eyes 
A-- 

than form. 'v'. inhaled, 
the liquid 

the upper respiratory tract (nose, throat, trachea) is 
lamed after a 

ooughing, 
few hours latency period, accompanied by sneezing, 

and bronchitis, loss of appetite, diarrhea, fever, and apathy. 
Exposure to nearly lethal dose of HD can bone 
lymph 

produce injury to marrow, 
nodes, and spleen as indicated by a drop in WBC count and, therefore, 



eesults-- in increased susceptibility to local and systemic infections. 
:ngestion of HD will produce severe stomach pains, vomiting, and bloody 
itools after a 15-20 minute latency period. .- 

:HRONIC EXPOSURE to HD can cause sensitization, chronic lung impairment, '- 
:cough, shortness of breath, chest pain), and'cancer of the mouth, throat, 
respiratory tract, skin, and leukemia. It may also cause birth defects. 

:MERGENCY AND FIRST AID PROCEDURES: 

:NWLATION. Remove from the source IMMEDIATELY. If breathing has stopped, 
live artificial respiration. If breathing is difficult, administer oxygen. 
:eek medical attention IMMEDIATELY. 

:YE CONTACT. Speed in decontaminating the eyes is absolutely essential. 
:emove person from the liguid source, flush the eyes immediately with water 
by tilting the head to the side, pulling the eyelids apart with the fingers 
nd pouring water slowly into the eyes. Do not cover eyes with bandages 
nit , if necessary, protect eyes by means of dark or opaque goggl&. Trans- 
ier the patient to a medical facility IMMEDIATELY. 

:XIN CONTACT. Donrespiratory protective mask and gloves: remove victim 
from agent source immediately. Flush skin and clothes with 5 percent solu- 
Lion of sodium hypochlorite or liquid household.-bleach within one minute. 
:ut and remove contaminated clothing, flush contaminated skin area again 
rith 5 percent sodium hypochlorite solution, then wash contaminated skin 
Lrea with soap and water. If shower facilities are available, wash 
:horoughly and transfer to medical facility. If the skin becomes contam- 
nated with a thickened agent, blot/wipe the material off immediately 
rith an absorbent pad/paper towel prior to using decontaminating solution. - 

INGESTION. Do 'not induce vomiting. Give victim milk to drink. Seek 
medical attention IMMEDIATELY. 

---------------_----------,-------------------------------------------------- 

SECTION VI - REACTIVITY DATA 
------------------------------------- --------------------------------------- 

STABILITY: Stable at ambient temperatures. Decomposition temperature is 
L49 DEG C to 177 DEG C. Mustard is a persistent agent depending on pH and 
noisture, and has been known to remain active for up to three years in soil. 

CNCOMPATIBILITY: Conditions to avoid. Rapidly corrosive to brass @ 65 DEG 
3. Will corrode steel at a rate of .OOOl in. of steel per month @ 65 DEG C. 

iA!ZARDOUS DECOMPOSITION: Mustard will hydrolyze to form HCl and 
thiodiglycol. 

3AZARDOUS POLYMERIZATION: Will not occur. 

---------------___------------------- --_------------------------------------ 

SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES 
------.m----________ ________-_------------------------------------------ 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Only personnel 
in full protective clothing (see Section 8) will be allowed in an area where '- 
nustard is spilled. 

RECOMMENDED FIELD PROCEDURES: 
The mustard should be contained using vermiculite, I diatomaceous earth, 

. h-1, 



Lay or fine sand and neutralized as soon as possible using copious amounts  ̂_ 5.25,_ percent Sodium Hypochlorite solution, 

zoop up all material and place in an approved DOT container. Cover the 
3.G?nts of the drum with decontaminating solution as above. 
E-.he drum shall be decontaminated and then 

The exterior 
labeled IAW EPA and DOT 

a\ Jations. All leaking containers shall be overpacked with vermiculite 
laced between the interior and exterior containers. Decontaminate and 
3bel IAW EPA and DOT regulations. Dispose of the material IAW waste dis- 
osal methods provided below. Dispose of the material used to decontaminate 
xterior of drum.IAW Federal, state and local regulations. Conduct general 
rea monitoring with an approved monitor (see Section 8) to confirm that the 
tmospheric concentrations 
actions 2 and 8). 

do not exceed the airborne exposure limit (see 

f 5.25 percent Sodium Hypochlorite solution is not available then the fol- 
owing decontaminants may be used instead and are listed in the order of 
reference: Calcium Hypochlorite, Decontamination Solution No. 2 (DS2), 
nd Super Tropical Bleach Slurry (STB). WARNING: Pure, undiluted Calcium 
ypochlorite (HTH) will burn on contact with liquid blister. agent. 

ECOtiENDED LABORATORY PROCEDURES: 
minimum of 65 grams of decon solution per gram of HD is allowed to agitate 

or a minimum of one hour. 
our if a single phase 

Agitation is not necessary following the first 
is obtained. At the end of 24 hours, the resulting 

olution shall be adjusted to a pH between 10 and 11. Test 
ctive chlorine by use of acidic 

for presence of 

odine color. 
potassium iodide solution to give free 

Place 3 ml of the decontaminate in a test tube. Add several 
rystals of Potassium Iodine and swirl to dissolve. Add 3 ml of 50 wt 
lercent Sulfuric Acid:water and swirl. IMMEDIATE Iodine color indicates 
.b?resence of active chlorine. If negative, add additional 5.25 percent 

urn Hypochlorite solution to the decontamination solution, wait two 
:ours, then test.again for active chlorine. 
ive chlorine is given by solution. 

Continue procedure until posi- 

L 10 wt percent Calcium hypochlorite (HTH) mixture may be substituted for 
:odium Hypochlorite. Use 65 grams of decon per gram of HD and continue the 
:est as described for Sodium Hypochlorite. 

Zoop up all material and place in approved DOT containers.. Cover the con- 
:ents of the drum with decontaminating solution as above. The exterior of 
:he drum shall be decontaminated 
Lions. 

and then labeled IAW EPA and DOT regula- 
All leaking containers shall be overpacked with vermiculite placed 

)etween the interior and exterior containers. Decontaminate and label IAW 
SPA and DOT regulations. 
provided below. 

Dispose of the material IAW waste disposal methods 
Dispose of the material used to decontaminate exterior of 

lrum IAW Federal, state and local regulations. Conduct general area monitor- 
ing with an approved monitor (see Section 8) to confirm that the atmospheric 
Concentrations do not exceed the airborne exposure limits (see Section 8). 

.VOTE: Surfaces contaminated with HD and then rinse-decontaminated may 
evolve sufficient mustard vapor to produce a physiological response. 

WASTE DISPOSAL METHOD: All decontaminated material should 
contained 

be collected; 

W--roved 
and chemically decontaminated or thermally decomposed in an EPA 

*.uent 
incinerator, which will filter or scrub toxic by-products from 

air before to the contaminated 
E- /tective clothing 

discharge atmosphere. Any 
should be decontaminated 

analyzed 
using HTH or bleach and 

to assure it is free of detectable contamination (3X) level. The 
clothing should then be sealed in plastic bags inside properly labeled drums 
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nd held for shipment back to the DA issue point, Decontamination of'waste 
r excess material shall be accomplished in accordance with the procedures 
utlined above with the following exception: 

---- HD on .laboratory glassware may be oxidized by its vigorous ,-\ 
eaction with concentrated nitric acid. 

pen pit burning or burying of HD'or items containing or contaminated with 
D in any quantity is prohibited. 

OTE: Some states define decontaminated surety material as a RCRA hazardous 
aste. 

--------------------------------------------------------------------------- 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
--------------------------------------------------------------------------- 

ESPIRATORY PROTECTION: 

oncentration 
v/m3 ------------- 

Respiratory Protection/Ensemble Requi'red 

----------------------------------------------- 

ess than or equal Protective mask not required provided that: 
to 0.003 as an (a) Continuous real-time monitoring (with 

8-hr TWA alarm capability) is conducted in the 
work area at the 0,003 mg/m3 level of 
detection. 

(b) M9, Ml7 or M40 mask is available and 
donned if ceiling concentrations exceed 
0.003 mg/m3. -z 

(c) Exposure has been limited to the extent 
practicable by engineering controls 

(remote operations, ventilation, and 
process isolation) or work practices. 

If these conditions are not met then the 
following applies: 

Full facepiece, chemical canister, air- 
purifying respiratiors. (The M9, M17, or 
M40 series or other certified equivalent 
masks are acceptable for this purpose in con- 
junction with the M3 toxicological agent 
protective (TAP) suit for dermal protection.) 

reater than 
003 as an 

-hr TWA 

The Demilitarization Protective Ensemble 
(DPE), 30 mil, may be used with prior 
approval from the AMC Field Safety Activity 
Use time for the 30 mil DPE must be restricted 
to two hours or less. 

NOTE: When 30 mil DPE is not available the 
M9 or M40 series mask with Level A protective . . 
ensemble including impregnated innerwear ,---_ \ 
can be used. However, use time shall be \ 
restricted to the extent operationally 
feasible, and may not exceed one hour. 
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- -. As an additional precaution, the Cuffs of 
the sleeves and the legs of the M3 suit shall 
be taped to the gloves and boots respectively 

__ to reduce aspiration. 
P-v 

ILATION: 

ocal Exhaust. Mandatory. Must be filtered or scrubbed. 

pecial. Chemical laboratory hoods shall have an average inward face 
elocity of 100 linear feet per minute (lfpm) plus or minus 10% with the 
elocity at any point not deviating from the average face velocity by more 
hat 20%. Laboratory hoods shall be located such that cross drafts do not 
xceed 20% of the inward face velocity. A visual performance test utilizing 
moke producing devices shall be performed in assessing the ability of the 
ood to contain agent HD. 

ther. Recirculation of exhaust air from agent areas is prohibited. No 
onnection between agent area and other areas through the ventilation system 
s.permitted. Emergency backup power is necessary. Hoods should'be tested 
emi-annually or after modification or maintenance operations. Operations 
hould be performed 20 cm inside hoods. 

ROTECTIVE GLOVES: MANDATORY. Butyl toxicological agent protective gloves 
M3, M4, gloveset). 

:YE PROTECTION: As a minimum, chemical goggles will be worn. For splash 
.azard use goggles and face-shield. 

W-"R PROTECTIVE 
,- autyl rubber 

EQUIPMENT: Full protective clothing will consist of the 
suit with hood, M2Al boots, M3 gloves, impregnated 

. Zwear, M9 series mask and coveralls (if desired), or the 
bemilitarization Protective Ensemble (DPE). For general lab work, gloves 
.nd lab coat shall be worn with M9 or Ml7 mask readily available. 

:n addition, when handling contaminated lab animals, a daily clean smock, 
ioot covers, and head covers are required. 

[ONITORING: Available monitoring equipment for agent HD is the M8/M9 detec- 
:or paper, blue band tube, M256/M256Al kits, 
:oring System (DAMMS), 

bubbler, Depot Area Air Moni- 
Automated Continuous Air Monitoring System (ACAMS), 

!AM-Ml, Hydrogen Flame Photometric Emission Detector (HYFED), and the Minia- . 
Lure Chemical Agent Monitor (MINICAM). 

-----------------__-______________c_____------------------------------------ 

SECTION IX - SPECIAL PRECAUTIONS 
-----------------__--------------------------------------------------------- 

?RECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
luring handling, the “buddy" (two-man) system will be used. Containers 
should be periodically inspected for leaks, either 
letector 

visually or using a 
kit, and prior to transfering the containers from storage to work 

sreas. Stringent control over all personnel handling HD must be exercised. 
2hemical showers, eyewash stations, 
oe provided. 

and personal cleanliness facilities must, 
Each worker will wash their hands before meals and shower 

FA oughly with. special attention given to hair, face, neck, and hands using 
.1ty of soap before leaving at the 

aacing, or drinking is permitted at the 
end of the work day. No smoking, 

work site. 
nent shall be conveniently located. 

Decontaminating equip- 

avacuation. 
Exits.must be designed to permit rapid 

HD should be stored in containers made of glass for Research, 
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evelopm-ent, Test ,and Evaluation (RDTE) quantities or one-ton steel con- 
ainers for large quantities. Agent shall be double-contained in liquid- 
ight containers when in storage. 

THER .PRECAUTIONS: For additional information see AMC-R 385-131, "Safety - 
egulations for Chemical Agents H, HD, HT, GB and VX" and USAEHA Technical 
uide No.173, "Occupational Health Guidelines for the Evaluation and Control 
f Occupational Exposure to Mustard Agents H, HD, and HT". 

---e----- ------------------------------- ----------------------------------- 
SECTION X - TRANSPORTATION DATA 

___------------------------------------- ----------------------------------- 

ROPER SHIPPING NAME: Poisonous liquid, n.o.s. 

OT HAZARD CLASS: Poison A 

OT LABEL: Poison Gas 

OT MARKING: Poisonous liquid, n.o.s. (Sulfide, bis Z-chloroethyl)) NA 1955 

OT PLACARD: POISON GAS 

MERGENCY ACCIDENT PRECAUTIONS AND PROCEDURES: See Sections IV and VIII. . 

RECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be 
lacarded regardless of quantity. Driver shall be given full and complete 
nformation regarding shipment and conditions in case of emergency. AR 50-6 
eals specifically with the shipment of chemical agents. Shipment of agents 
.i.ll be escorted in accordance with AR 740-32. --\ 

I 

'hile the Chemical Research Development and Engineering Center, 
lepartment of the Army believes that the data- contained herein are 
actual and the opinions expressed are those of qualified experts 
.egarding the results of the tests conducted, the data are*not to be taken 
.s a warranty or representation for which the Department of the Army or 
lhemical Research Development and Engineering Center assumes legal 
*esponsibility. They are offered solely for your consideration, 
nvestigation, and verification. Any use of these data and information must 
le determined by the user to be in accordance with applicable 
'ederal, State, and local laws and regulations. 

ADDENDUM A 
ADDITIONAL INFORMATION FOR THICKENED HD 

'RmE NAME AND SYNONYMS: Thickened HD, THD 

IAZARDOUS INGREDIENTS: K125 (acryloid copolymer, 5%) is used to thicken 
ID. K125 is not known to be hazardous except in a finely-divided, powder 
TOIYIII. ,-, 

'HYSICAL DATA: Essentially the same as HD except for viscosity. The 
riscosity of HV is between 1000 and 1200 centistokes @ 25 DEG C. 
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IRE AND+EXPLOSIoN DATA: Same as HD. 

. . 'Same‘as HD except 'for skin contact. For sk . . SALTH HAZARD DATA in contact. 
IF resplracory protective mask and remove contaminated 
V-'rIATELY. cloth& 

IMMEDIATELY scrape the HV form the skin surface, then wash the 
- aminated surface with acetone. Seek medical attention IMMEDIATELY. 

PILL, LEAK, AND DISPOSAL PROCEDURES: 
ollow the same procedures as those for HD, 

If spills or leaks of HV occur, 
but dissolve the THD in 

rior to introducing 
acetone 

any decontaminating solution. 
enerally not necessary. 

Containment of THD is 
Spilled THD can 

ontaminated 
be carefully scraped off the 

surface and placed in a fully removable head drum with a high 
ensity, polyethylene lining. 
as been dissolved in 

The THD can then be decontaminated, after it 
acetone, using the same procedures used for HD. 

ontaminated surfaces should be treated with acetone, 
sing the same procedures as those used for HD. 

then decontaminated 

3TE: Surfaces contaminated with THD or HD and then rinse-decontaminated may 
volve sufficient mustard vapor to produce a-physiological response. 

PECIAL PROTECTION INFORMATION: Same as HD. 

PECIAL PRECAUTIONS: 
HD requires 

Same as HD with the following addition. 
careful observation 

Handling the 
of the l'stringerstl (elastic, thread-like 

ttachments) formed when the agents are transferred These 
tringers must 

or dispensed. 

ispensing device 
be broken cleanly before moving the contaminating device or 

to another 
orking surface will result. 

location,,;.or unyanted contamination of a 

F?SPORTATION DATA: Same as HD. 
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I I hKT MALATHION I - 
-. 

LlQUlD :l%slTv LIQUID THERMA %)ND”CTl”tTY DEHSITV 
1217 

SATURATED LKWID 
12.18. 

UOUD HEAT CAPACITY 

Temperature 
@W-F) 

British thermal 
mlt-tnch per hour. 

square foot-F 

i 
T  

P 
E 
R 
T  
I 

N 
E 
N 
T  

Temperature 
(dew- Fl 

Centipoise 

70 45.270 
72 42.680 
74 40.260 
76 37.990 
78 35.870 
80 33.880 
02 32.020 
84 30.270 
86 28.820 
88 27.080 
00 25.830 
92 24.270 
94 22.ooQ 
96 21.780 
98 20.850 

loo 19.580 
102 18.580 
104 17.630 
106 18.740 
106 15.900 
110 15.100 
112 14.350 
114 13.650 
116 12.980 
118 12.350 
120 11.750 

3ritMthefmalwit 
per pound-F 

-360 
.384 
.389 
.393 
.398 
.402 
.406 
.411 
.415 
.4x) 
.424 
.429 
.433 
.438 

POWKfSpXCUbk 
loot (estimate) 

77.089 
77.Q80 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 

77 
78 
79 
80 
81 
82 
83 
84 
85 
88 
87 
88 
89 
90 
91 
92 
93 
94 
95 
06 
97 
98 
99 

100 
101 
102 

85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 

. -  
A 

f 

l- 

ii PRESSURE 
12.24 

IDEAL GAS HEAT CAPACITV SATURATED 4 

Temperahue 
(degr- F) 

Temperature 
Wcws F) 

BritM thermal unit 
perw 

i 
T 

; 
R 
T  
I 

N 
E 
N 
T  
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I I MLtT MALATHION I _ 
,.---- \. 

12.26 
UOUID VISCDS~TY 

12.19 
UOUID THERMAL CDNDUCTlVlTY 

12.16. 
LtOUlD HEAT CAPACrrY 

12.17 
SATURATED LIQUID DEMSrrV 

Temperature 
(dew- 0 

British thermal 
lnit-inch per ho!Jr- 

sauare foot-F 

Temperabe 
(degrees 0 

Centipoise 

70 45.270 
72 42.680 
74 40.260 
76 . 37.990 
78 35.870 
a0 33.860 
a2 32.020 
a4 30.270 
a6 28.620 
aa 27.060 
90 25.630 
92 24.270 
94 22.990 
96 21.780 
98 20.650 

loo 19.580 
102 la.580 
lo4 17.630 
lo6 16.740 
108 15.900 
110 15.100 
112 14.350 
114 13.650 
116 12.980 
118 12.350 
120 11.750 

77 
70 
79 
a0 
81 
a2 
a3 
a4 
a5 
86 
67 
a8 
a9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

loo 
101 
102 

PdperUJbk 
foot (estimate) 

77Ba9 
77.089 
77.089 
77.069 
77.089 
iv.069 
iv.069 
77.069 
77.069 
77.069 
77.089 
77.089 
77.089 
77.089 
77.089 
i7.069 
77.089 
n.009 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.oa9 
77.089 

Temper&We 
(deg- F) 

05 
90 
95 

loo 
lo5 
110 
115 
120 
125 
130 
135 
140 
145 
150 

: 
T  

,384 
39 
.393 
.39a 
-402 
406 
.411 
.415 
.420 
.424 
.429 

P 

A 
. - .  

T l- 
12.21 

SOLWILIlY IN WATER SATURATED F CAPAC~TV Vk% PRESSURE SATURATED b & DENStTY IDEAL QAS k 

Temperature 
WweeJ F) 

Pounds per 
SatJam -hch 

Temperature 
wxv- F) 

l3ritlsllthermalunit PerpowKK 
c: 
T 

P 
E 

Y 
I 
N 
E 
N 
T  

N 
0 
T  

P 
E 
R 
T  
I 

N 
E 
N 
T  

P 
E 
R 
T  
I 
N 
E 
N 
T  



Genium Publishing Corporation 
1145 catalyn SlreelIr 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 373 
Methyl Ghloride 

1 Issued: S/8 1 Revision: B, 3/92 

Methyl Cbioride (CH,Cl) Description: Derived by chloxination of mcthanc or by action of hydrochloric acid on methanol in 
either the liquid or vapor phase. Available in a pure form, technical grade, and two nfriguant grades. Used principally as an 
intcrmcdiate in industrial synthesis such as Ihc manufacture of silicones, butyl rubber, tetramclhyl Icad, methyl cellulose, dyes, 

P : 
NFPA 

pafumcs, and quatcmary drugs. as a methylating and chlorinating agent in organic chemistry; in pctrolcum nfineries as an 
s 2+ z40 

extractant for greases, oils. and resins: as an anti-knock agent and as a propellant in polystyrene foam production. F-y used 
(still in other countries) as a refrigerant, and a local anesthetic 

@ !$fij - 

Other Designations: CAS No. 74-87-3, Artic, chloromethane. nxmochloromcthan~ 
ahsorplion HMIS 

M~~~~fPctt~ert Contact your supplier cc distributor. Consult latest Chemical Week Buyers’ Guidco3) for a suppliers list. F” i 

Ctitlws: Methyl chloride is extremely flammable. It is an acute central nervous system (CNS) depressant, and can produce chronic liver, 
kidney. and neurological damaae. 

hGt” 
+!hPa’ 

Methyl chloride (Pure grade). ca 99.5%. Most likely contaminants are water vapor and hydmga chloride gas. 
1990 OSHA PELs 
8-hr Twk 50 ppln (105 mg/n+) 
15&n STEL: 100 ppm (m mg/d) 
1990 IDLH Level 
lO.ooOppm 
1990 NIOSH REL 
Lowest Feasible Concentration 
Unit of Quandtation (LOQ): 1.6 ppm 

1991.92 ACGIE ‘ILVs (Skln) 
TWA: 50 ppm (103 mgfn?) 
STEL: 100 ppm (207 mg/n+) 
1990 DFG (Germany) MAKs 
gtBa&yGzrn 

Half-life: U br 

1985-86 Toxlclty Data* 
Human, inhalation, L&z 20,OCO ppm/2 br caused 

nausea or vomiting, convulsions (effect on seizure 
threshold) and affected the cycs 

Rat, inhalation, TG: 1500 ppn$‘Oday-old male 
productd effkc.ts on fertility 

Peak Exposure Limit: 100 ppm/30 min (average value)j2per shift 

l Sea NIOSH. RTECk (PA63OOOOO), for additional mutaticn. zpmductive, and toxicity data. . . . . ..__...._... . . . . ., ..__....... i ._.. 
~~:~~~~~~:~~~~~~~ g::;;;t ~~~~~~~~~~~~~~~~~~~~~:~~ ,.. .,.,._ ,_..., _ /.. ,., . . / . . .,.i,.,.,.,.,,,(...: . . . . . . . . . . .._... . . . . . . . . . . . .._......_. . . . . . . . :.:“:- . . . . . . :...:.:.: . . . . y,.:.:.:.:.: . . .._ :..... ..:.: 

Bdllng Pdat: -10.7 ‘F (-23.7 ‘C) 
Freedog Point: -142 ‘F (-97 ‘Cl 

Molecular Weigbb SO.49 
Dens&v: 0.92 at 68 l F (20 ‘0 

Vapor I’ressure: 5 am ai 68 ‘F-(20 ‘C); 760 mm 
Hg at -10.7 ‘F (-23.7 ‘C) 

Water-Sclubillty: Slightly soluble, 0.5% 

Gas Density (air = 1): 247 
Other Solubilitles: Soluble in alcohol. benzene, carbon tetrachloride and ctbanol: 

miscible with cblorof~ ether, and 
RefractIon Index: 1.3712 at-lo.7 l F (-23.7 ‘C) $ 

a&l acetic acid 

Vlscoslty: 0.1834 CP at 68 ‘F (20 ‘C) 
Saturated Vapor Density: 0.6053 lb/ft at65 ‘F (18.3 ‘C) 

Appearaan and Odor. Colorless gas at mom tempcmmm (liquid upon compxession), with a swtct odor unnoticed at dangerous concamations. 

Flash Point: -50 ‘F (-46 ‘C) 1 Autoigoltlon Temperature: 1170 ‘F (632 ‘C) 1 LEL: 8.1% v/v 1 UEId 17.4% v/v 
Extiagdsbing Medh: Methyl chloride is extremely flammable and burns with a smoky flame. For small fires, let hum unless leak can bc stopped 
ismnediatcly. For large fires. use flooding quantities of water as fog, or regular foam. 
Unusual Fire or Explcslon Hazards: Gas may travel to an ignition source and flash back. Container may explode in heat of fire. Methyl chloride poses a 
gas explosion hazard indoors, outdoors, and in sewas. 
SpeCral Fire-flgbtlng Procedures: Since fire produces toxic thermal decompositioa products, including hydrogen chltide and phosgene, wear a sclf- 
contained Larding appamtus (SCBA) withafidl facepiecc optratcdin pressure-demand a posit&-pmssllre modt Sttucttnal firefightux’ protective 
clothing is not effective for methyl chloride &es. If  possible without risk, nmovc container from iinz lvca Apply cooling water to sides of &-exposed 
containcrs until long after fire is out. Stay away Erom ends of tanks. For massive tize in cargo ana, use monitor nozzles or unmanned hose holder, if 
impossible, withdraw horn ~1c8 and let fire burn. Withdraw from ana immediately if you hear a rising sound from ventinr! safety device or not& any tank 

Hazardous polymerization cannot occur. 
Cbemlcal Iacompatlbilitlesz Ethylene, chemically active metals such as sodium, potassium, powdcsed aluminum, zinc, and magnesium or sodium- 
potassium alloys: can exphxk on contact with interhalogens such as bromine tifluoride or bromine pentafluaridt; and hydrolyzes with water to form 
hydrochloric acid arid methanol. 
Coadltlons to Avoid: Exposure to ignition source OT contact with incompatibles. 

Cardnogenlclty: Methyl chloride carcinogenicity is controversial. These agencies define methyl chloride carcinogenic@ IARC, Class 3 (not cla.&fiahle 
as to human Carcinogenicity~uC Germany (DFG), MAK Class B (justifiably suspected as having carcinogenic potcntial%uQ) and NIOSH, Class X 
(carcinogen defined without fiuther explanation).n~) The NTpoq Md OSHAn‘u do not list methyl chlozide as a carcinogen. 
Summary of Rlsksz Methyl cblorklc is a CNS deptcssant and can cause kidney and liver damage. Its vapors pose little hazard to eyes or skin, but contact 
with the liquid can cause frostbite and corncal lesions. In high concentrations it can produce asphyxia by displacing oxygen in 
the air. The majority of fatalities resulted from leaks or defects in nfzigerator plants. Other exposures resulted fiomsawlng or hot wire 
cting stytdoam which releases methyl chloride from the foam ctlls. Recovery begins almost immediately upon removal from exposure, but can 
be pmlonged and permanent neurologic impabmcnt is reported. Chmnic effects may last for years. Most cases of intoxication have involved conccnhationr 
above ZODppm There is human mutagenic (relating to gene mutation in human mammalian cells) and experimental tcritogcnic (zclating to fctotoxicity, 
mU.Sculoskcletal abnormalities in the rat fetus) data on methyl chloride.. 
Medial Conditions Aggravated by Long-Term Exposure: CNS disorders, anemia, alcoholism, kidney or liver disease. 
Tarset Organs: CNS. liver, kidney, skin. 

.’ 
~ol~9920aiumhw~colpa8tion 

al ux ~rqoducticm rithoat thz plblihfi pambGm ia prd&ti. 
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No. 312 Methyl Chloride 3/92 

Sectlou 6. Health Hazard Data, continued 
Primarv Entry Routes: Inhalation. skin contact. 

i : :i. ,._ :: ‘.’ :.’ .:,.A :.., : _...: :y:r:.. 

Acute I&cts~Inhaiation sympt~& fm CNS depression include staggering gait, diffm&Ixech, nausea, vomiting, headache, nystagmus (rapid, 
involuntary. right to left motion of the eyeballs), dizziness. blurred vision, and, less frtquently. uxna or convulsive seizures may occur. The “drunken- 
like” behavior observed in many victims can cause further injury or harm others from resulting incoordination and impaired judgcment, cspc&lly by 
mezchanical misoperatior~ (ear, machinery). Kidney and liver damage msuhed horn severe acute exposures. Skin contact with liquid methyl chlotide may 
cause frostbk The liquid may damage eyes causing stinging, inflammation of tbe lids. cloudiness and opaqueness, and crxneal leaions due to biflamma- 
don. Ingestion is very unlikdy since liquid is very cold (-42 ‘F boiling point)! 
Chronic Effeds: Chronic effects are somewhat sin&r, including anorexia. diminished vision. dizziness, tremor, inccordination. nervousness, emotional 
instability, and insomnia Permanent CNS effects may be noted in son= patients. 
FIRST AD Emergency personnel shoddprotecl against con3amination. 
Eyes: Gently lift eyelids and flush immediately and continuously with flm amounts of water until transported to an emergency medical facility. Do 
nti allow victim to rub or keep eyes tightly shut. Consult a physician immediately. 
Skin: Quific3, remove contaminated clothing. Methyl chloride vaporizes easily and Poses an inhalation and flammable/explosion hazard. ProPerly dispose 
ofccmtammad clothing. Rinse with flccding amounts of water for at least 15 min. Do nof use. hot or tepid water (especiaIIy for frost-bitten areas); water 
around 42 ‘F is best for gradual warming. Gently wash exposd arta with scap and water. Do nof rub or apply pressure to affected areas, especially if 
frostbitten. 
Inbaiation: Remove exposed person to fresh air and support breathing as needed. 
~ngestlon: Methyl chloride is a gas and cannot be ingested. The ingestion of the compressed gas (liquid) is highty un.likeIy. 
After first atd, get appropriate In-phXDt, PiaramediC, or COmmtIDity lljedlcaI strpporl 
Note to Phyddans: Keep victim under observation since effects may be delayed. Frostbite is possible upon skin contact, treat accordingly. Monitor 
blood with baseline CBC and obtain hepatic enzyme samples to assess degree of any possible liver injury. 

s @!g?gi-: ..::.& . . . . . . 
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SpilI/Leak: Immediately notify safety personneI, isolate area, deny entry. and stay upwind. Shut off all ignition soumcs. If  possible without risk, stop leak. 
Ckanup pasormd should wear fully encapsulating, vapor-protective clothing and SCBAs. Use water spray to reduce vapor. For smaB Iiquld spills, take up 
with earth, sand, vermiatIite, or other absorbent, noncombustible material and place in suitable conEliners with a secure lid. For large spiIIs. dike far ahead 
of spill for later dispmal. Be aware that under normal Pressure and room temperature methyl chloride is a gas and that ventilation is the best removal 
method. Follow applicable OSHA regulations (29 CFR 1910.120). 
Envircmmental Transport: When released to the atmosphere, methyI chloride diffuses upward and reacts with hydroxyl radicals. In water, it volatilixes 
(haWife: 24 Ix in a typical r&r). On land methyl chloride does not SignitIcandy absorb to soil. Due to its high vapor pressure it voIatiIiw or leaches 
into groundwatu where it should very slowly bicdegrade or hydrolyxe 
EcotoxIcity Values: Lepomis mocrochirur~ LC,. 550 ppm/96 hrz MeniaZa be@& IX, 270 pprru96 hr. 
Dlrposal: Contact your suppIier or a licensed conttactor for detailed ncommadations. FolIow applicable Federal, state, and local regulations. 
EPA Dcsignatlous 0SHADeslgnatlon.s 
Listed as a RCRA Hakrdous Waste (40 CFR 26’1.33): No. II045 Listed as an Air Contaminant (29 CFR 1910.1000, TableE-1-A 
ListedasticERcLAHaisdms Suktanm* (40 CFR 3024): Reportable and Z2) 

Quantity (Rox 100 lb (45.4 kg) [* per RCRA, Sus. 3001 and CW& Set 307 (a)] 
SARA Extremdy Hazardous Substance (40 CFR 355): Not Iisted- 
SARA Toxic C&m&I (40 CFR 37265): Not listed . . . . i’......<.? . . . . ;. : ..,:.: . . . . . . . . . . . . . . . 2.. ii. >‘..v.:..“i’ ,I. .< . . . . >. .\ . . . . . . . .._L . . . . . . ?.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ;.~~~.~~~~~~~~.~ “‘;:;.ir~~ ;f~::~ ~is-r~~~~~ si:~~~~ 
--=.:...:.~:...~i.:.:.::: _ :.&.: . . . . . . . . ..A_.._._....... ___,... . .A... > . . . . . . . . z..J.... . . . . . . . . . . . . . . . %. . . . . .../..._. . . . . . .-.- . . . . . *...,...... __ .._.____. ..________.. _... . . . ___I . . . .A.......... . . . . . . . . . . . . . . . _.. .._. . . . . .._...... ..,...,................. A....... 
Goggles: Wearprotective eyegIasses or ehemicaI safety goggles,per OSHA cyc- and face-pmteetiar regulations (29 CFR 1910.133). Because contact lens 
use in industry& controve&& estabIish your own policy. 
Rgpiratorr Seek professiond advioe Prior to mspimmr selection and rise FoIlow OSHA respirator regulations (29 CFR 1910.134) and if necessary. wear 
MSl-L4/NIOSRapproved rcs@ator. select respirator based on its suitability to provide adequate worker protection for given working conditions, level of 
airbomc contardation, and ~aescnce of sufficient oxygen. For cloo0 ppmuse any supplied-air ms~irau~. For <5(xX) ppm use any supplied-air respirator 
w-itb a fuII fw, hdmet, or hood. For cmrgency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. The 
charcoal in most gas mask cartridges and canisters is not totally effective as a sorbent for methyl chloride. 
Wring! Air-prrrjfing respirators & not protect workers in oxygen-&ficient @nospheres. If  re.+ators are used, OSHA requires a respiratory protection 
~stb&ilil at least: medical review, training, fit-testing, periodic environmentaI rnonltorlng. maintenance, inspection, cleaning, and convenient, 

Other: Wear gIoves,‘hoots, aprons, and gauntlets to prevent aB skin contact with cryogenic (freezing) chemicals. Polyvinyl alcohol is a re&nmended 
mataiaI for peax0na.l protective gear. 
Verrtflation: provide general and local dilution exhaust ventiIation systems to maintain airbane concentrations below the OSHA PELs (See. 2). It is best 1 
have In place rumsparking ventIIatiar fans and sealed, spark-proof motozs so that in the event of a spill or release, explosions are prevented. 
Safety Stationsr Make avaiIabIe in tbe work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
ContaminatedEquIpment: sepaate contaminated work clothes from stteet dothes. Launder contaminated work clothing before wearing, Remove this 
materhI from pox shoes and clean personal protective equipment. 
COmtUcnts: Neva eat, drink, or smoke in work areas. Practice gccd personal hygiene after using this material, especially before eating, drinking, smokinI 
using the toilet, or applying cosmetics. 
~~~~‘s’:~~~~~~~~~iiti~~~arid ComtieFts : . . .. . . . . . . 

: : . . . . . .:, .,. : ..,. ‘.‘.. 

Storage Requirements: Prevent physical damage to containers. Store in cooI, dry. we%vmrilated area away from ignition sources and incompatibles 
(sec. 5). Outsirk or detached storaue is mefared. and steel containets are recammnded. Check cylinda-s and equipment often for leaks. 
Ez@neering Cwtrols: To r&roe-ktial health hazards, use sufficient diIution or local exhaust ventilation to-c&ml airborne contaminants and to 
maintain corrccmr&o~ at the lowest practical level. I f  entering enclosums with high methyl chI~ride levels, wear appropriate respirators together with a 
tict’y belt and Iifdine under the supcrvision of a helper on the outside. 
Administrative Controls: coajider emplacement and periodic medical exams of exposed workers that emphasize the CNS, blood, kidney and li~tr 

disorders. Inform employees of the bazanis associated with working with mtbyI chloride. 
Transportation Data (49 CFR 172.101,.102) 

DOT Shipping Name: MethyI chIoride 
~~k&d~ass: Flammabk gas 

lM0 ShippIng Name: MethyI Chloride 
IMO Havard Class: 2.3 

DOT Abel: FIammable gas 
ID No.: UN1063 

DOT PackagIng Excepttons: 173.306 
IMO Lab& Poison Gas, Flammable Gas 

DOTPackagIng RequIremen& 173.304. 173.314, 173.315 
IMDG Packaging Group: --- 

MSDS Collecfion References: ~.73,89.100.101.103.124.126.127.131.132. kS3.136.139.140.148.149.153.159.162-164.167 
Repred by: M Gamyon, BA, Induslrial Hygiene Review: PA Roy, MPH. CM; Medkal Review: AC Darlington. MPH, MD. Edited by: JR Stuart. MS 
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‘-Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catidyn Street 

Schenectady, NY 12303-1836 USA 
f518~777-8854 

SIaterlal Name: MBTHYLBN E CHLORIDE 
Descrlptlon (Orlgln/Uses): Used widely in paint removers, as a solvent for plastics, as a degreasing 
agent, in propellant mixtures for aerosol sprays, and as a blowing agent in foams. 

Other Deslgnatlons: Dichlommethane; Freon 3p, Methane Dichloride; Methylene Bichloride; R 1 NFPA 
Metbylene Dichloride; CH,c1; CAS No. 0075-09-2 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek 
i h 

I 3 

PPG* s 3 

Buyers’ Guide (Genium ref. 73) for a list of suppliers. *Seesect K ’ 
. )’ ., ‘~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~ ‘>-r, c.+ * *.> $ *<et. 0,.~5:,..*x.~.~~~.~.3 

Methylene Chloride, ea lfKJ% 

OSHA PEL ACGIHTLV, 1988-89 
TLV-TWAz 50 ppm, 175 mglm’ 

Toxicity Data* 
I-Hour TWA: 500 ppm Rat, &al, LD; 2136 mglkg 
Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalation, TC,: 500 ppm (8 Hours) 

above the Ceiling: 2000 ppm for 5 Minutes in 
Any 2-Hour Period 

*See NIOSH, RTECS (pA8050000), for additional data with referen& to irritative, reproductive, mutagenic, and tumorigenic effects. 
~B~~~~~~~~~~~~~I~~~~~~~~~~~~~~~~~~~ 
. . . . . .._.........i.. . . . . . . . . . . . . . . . ..A. . . . . . . . _ . . . . . . . . . . . . . . . . . 7.. . . . . . . . . . . . . . . . . . . . . . . . . i:: i..................................... :.:..:2: . . . . . . . . . ~-.“..~.-.._.._l.r: __..__.d.. :..~.‘?:?~,~:~~~?.~urr.:: :.:..: ..___ :.‘:..‘:..:.‘L:: __._ :‘.I.: . :...‘.:.A,. . . . . . . . . . . . . iA . c..._.* . . . . . . . . . . . . . . . . . . . . . . . . . ..a ,. i.... *> . ..A. . . . . . . . . . <.... . . . . . . . ,....... ~ . . . . . . . . . . . . . . . . . . .._.__._.. I . _a. * . ..A ..A y.55 . . . . . . . . . . <: . . . . . . ).. 
Boiling Point: 103.55.F (39.75-C) at 76 Tons 
Melt& Polntr -1421; (-%.7C) 

Molecular Weight: 84.94 Grams/Mole 

Vapor Den&y (Air = 1): 29 
Solublllty ln Water (%6): 1% by Weight 

Vapor Pressure: 440 Tons at 77’F (25C) 
Specific Gravity @O = 1): 1.3255 at 68’F (20X!) 
% VolatiIe by Volume: Ca 100 

Appearance and Odor: A clear, colorless, volatile llquld; distinctive, penetrating, ethereal odor. The odor will not serve as a useful 
warning property because concentrations of 100 ppm are not easily perceptiile. Most persons can detect this odor at above 300 ppm. 

1 Autoignition Temperaturn lO33T (550 JLEL 12%v/v (UEk 19%v/v 
Extingulshlng Media: l Methykne chloride is not flammable under ordinary conditions. However, flammable vapor-air mixtures can 
form at approximately 2121: (100X!). Use wata spray to cool fire-exposed containers and to flush spills away from exposures. Use 
extinguishing agents that will put out the surrounding fire. Unusual Fire or Explosion Hazanls: Methylene chloride vapor is heavier 
than air and may collect and concentrate in low-lying, confined spaces. The high vapor pressure of methykne chloride means that when it 
is spilled, its vapor concentration in air can increase rapidly. If this vapor is heated, an explosion haz&rd is associated with the vapor-air 
mixture. Containers of this material may rupture violently if they ari involved in f&s. Special F’lre-flghtlng Procedures: Wear a self- 
contained breathing apparatus (SCBA) with a full facepiece operated in the pressuredemand or positive-pressure mode, 
S~~~~~~~~~~R~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. ..?.?.~..~r~~~,~.~.~.~~..~~.~. i .A 5 L. ..r:. ..,.A.>... t..>.< .A.....,.........,. p.. _.....,.........,.,.,.......... ._ ._ .: ___ . ..C..?.. _..,._._.________._,..,..,.........,. ii: ,........,. \..y . . . . . . . 1 
StabllltyiPolymerlzation: Methylene chloride is stable in closed containers during routine operations. Hazardous polymerization cannot 
occur. Chemical IncompatlbilltIes: Methylene chloride can nact dangerously with nitmgen tetmxide, liquid oxygen, potassium, sodium, 
sodium-potassium alloys, lithium, potassium hydmxlde with N-methyl-N-nitroso urea, potassium t-butoxide, and finely powdered aluml- 
num and magnesium. Conditions to Avold: Avoid all exposure to sources of ignition, heat, and incompatible chemicals. prolonged 
exposure to water may cause hydrolysis to highly corrosive hydrochloric aeid when the temperature is above 140’F (6O’C). In oxygen- 
enriched atmospheres or when heated (>212’F [loo’C!l), methylene chloride vapor can be readily ignited. Hazardous Products of 
Decomposition: Exposure to high temperature (fromopen flame, hot surfaces, uninsulated steam lines, welding arcs, etc.) can produce 
toxic and corrosive thermal-oxidative products of decomposition such as hydrogen chloride, carbon monoxide, and even small quantities of 
phosgene gas, which is extremely poisonous. 
,~~E~~I~~~~~~HE-~~~~~~~~~~~~~~~~~~I~~~~:,~~~~~~~~~~~~~~ .._........ % x...,:.: . . ,_, 
Carclnogenlcity: 
carcinogen). @mmary of Risks: Accidental contact of liquid methykne chloride with skin or eyes causes painful irritation and possible 
bums if not promptly removed. Exposure by way of contaminated gloves, clothing. or paint remover formulations can produce these same 
irritant effects. Long-term exposure to mild or moderate doses of melhylene chloride may cause a delayed (24 to 48 hours) onset of 
dixxiiess, headache, mental confusion, slurred speech, double vision, and skeplessness. Medical recovery can be slow. Overexposure to 
methylene chloride can cause elevated levels of carboxy hemoglobin in the blood (this same effect results from overexposure to carbon mon- 
oxide). Medlcal Condltfons Aggravated by Long-Term Jkposure: None reported. Target Organs: Skin, eyes, respiratory system, CNS, 
liver, kidneys, and blood. Primary Entry: Inhalation, skin contact/absorption.Acute Effects: Headache, giddiness, stupor, irritability, 
fatigue, tingling in the limbs, and narcosis that is not usually fatal if the exposure is terminated before anesthetic death occurs. Chronic 
Effects: The ACGIH classification of this material as a suspected human carcinogen implies that cancer is a possible effect of chronic 
exposure to methykoe chloride. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with 



No. 310 METHYLENE CHLORIDE 11188 

flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water and then wash it with 
soap and water. Inhalation. Remove the exposed person to fresh air, restore and/or support his or her breathing as needed. Have qualified 
medical personnel administer oxygen as mqulred. Note to Attending Physician: Do not administer adrenalin. Ingestion. Unlikely. Should 
this type of exposure occur, do not induce vomiting because of the danger of aspiration. If spontaneous vomiting should occur, position the 
exposed person’s head below his or her trunk to resist aspiration. Get medlcal help (In plant, paramedic, eommuhity) for all exposures. 
Seek prompt medical assistance for further treatment, observation, and support after fmt aid. Note to Physician: Absorbed methylene 
chloride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo- 
globin levels in the blood, which conccmmitantly reduces the oxygen-carr$ng capacity of the blood. NIOSH advises preplacement and 
annual medical exams that emphasize liver, kidney, eye, skin, CNS. and respiratory system functions and a complete blood count. Simultane- 
ous exposure to tobacco smoke, alcohol, and carbon monoxide, along with heavy manual labor, increases the body burden of a worker as wel! 
as the toxic haxards of the methylene chloride. In significaut exposures, serum methylermchloride levels are of no clinical importance. 
Neurologic and hcpatic status as well as carboxy hemoglobin should be monitored. 

explosion-proof v&lat.&~ Cleanup pemonnel need pro&ion against this liquid’s contact wiGthe skin or eyes &well & inhalationbf its 
vapor. Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking tools to 
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Deslgnatlons -_ 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, NO. UOSO 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CWA), B 307 (a), and the Resource 
Conservation and Recovenr Act IRCRA). d 3001. 

Goggles Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a fuh face shield. Follow OSHA 
eye- and face-protection regulations (29 CFR 1910.133). Resplratort Use a NIOSH-approved respirator per Genium reference 88 for the 
maximum-use concentrations and/or exposure limits cited in section 2 Follow GSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-pwitjkg respira: 
tars will nd protect workers in oxygen-deficient atmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aprons, and 
gauntlets, etc., to prevent any skin contact with liquid methylene chloride. Ventilation: Install and operate general and local maximum, 
explosion-proof ventilation systems powerful enough to maintain airborne levels of acetone below the exposure limits cited in section 2. 
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its 
source. Consult the latest edition of Genlumreference 103 for detailed recommendations. Floor or sump ventilation may be necessary. 
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contami- 
nated Equipment: Contact lenses pose a special hazard, soft lenses may absorb irritants, and all lenses concentrate them. Do ncf wear 
contact lenses in any work area. Remove contaminated clothing andlaunder it before wearing it again; clean th?s material from shoes and 
equipment. Other: Because the health effects of carbon monoxide and methylene chloride are additive (see sect. 6), workplaces should be 
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice 
good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying 
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. 
Do not eat, drink, or smoke in any work area. Do not inhale methylene chloride vapor. 
~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~ ,<.. +.-) ,,,, r* >;.a X,t<‘,’ ,*A* ‘%,.‘. . ..< t.,-\ h 
Storage/Segregation: Store methylene chloride in closed, moisture-proof containers in a cool, dry, well-ventilated area away from 
sources of ignition, strong oxidizers, caustics, and incompatible chemicaB(see sect. 5). Protect containers from physical damage. 
Special Handling/Storage: Prevent moist air from entering storage containers. provide ventilation atthe floor level in storage areas 
because methylene chloride vapor is denser than air. Installation of a dryer and a safety seal on each tank is recommended. Aluminum is 
not recommended for use as a storage material; appropriate storage materials include galvanized iron, black iron, or steel. Engineering 
Controls: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design Electrically ground and 
bond all containers and pipelines used in shipping, transferring, reacting, production, and sampling operations to prevent generating static 
Sparks. 
Transportation Data (49 CFR 172.101-2) 
DOT Shfpplag Name: Dichloromethane w Methylene Chloride 
DOT Hazard class: ORM-A 

IMO Shlpplng Name: Dichloromethane 

ID No. UN1593 
IMOHaxardClass: 6.1 

DOT PackagIng Requirements: 49 CFR 173.605 TM0 Label: Saint Andrew’s Cross (x>* 

DOT Paekaglng Rxeeptionsr ,49 CFR 173505 IMDG Packaging Group: III 

*Harmful-Stow away from Foodstuffs. 
References: 1, 26, 38,84-W, 100.116,117,120,122. 

Prepared by PJ Igoc, BS 
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Genium Publishing Corporation 
Material Safety Dala Sheets Collection: 
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1145 Catalyn Street Sheet No. 517 \ 

Schenectady, NY 12303-1836 USA Pentachlorophenol 
(518) 377-8854 

Issued: lo/83 Revision: A. 11190 

Used es a futigicide, a b’actedcide, a mo~uscicide, an alzcide, an insectic~le-~~~~~~~iEo;;trol)andherbidde (pm- I 
harvest defoliant); in sodium pentachlorophenate; in wood preservation (tele 
products, starches, dext+s, and glues. Other regtstered industrial uses inclu B 

hone poles, pilings, etc.), wood 
e boat and building constntctron 

treatment of cable cover?rtgs, canvas belting, nets, and construction lumber and poles; mold control in 
dnU*mg and production; mcorporation in pamts, pulp, pulp stock, pa 
parbcle board. Registered homeowner uses include maintenance of iE 

r, cooling tower water, and hard 

aud outdoor furniture. 
ats, trailers, station wagons, siding, fences, I 

Other Designations: CAS No. (X387-86-5, chlorophen, PCP, penchloml, penta. . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicuhveek Buyers’ Guide[n) For a 
suppliers list. 
Caui!ons: Pentachlorophenol is highly toxic by sti absorption, ingestion, and inhalation. The agent is highly 
tmtatmg. General metabolism, the heart, the ctrculatory system, the liver, and the kidneys may be affected. 

HMIS HMIS 

2! ti F ; 
RO RO 
PPGS PPGS 
$SCC.8 SSfX.8 

i PCP is freely soluble in alcohol. ether, and benzene. Depending on medium, PCYs health and flammability haurds increase in solution with such media 

Pentachlorophenol, ca lOO%* 
1989 OSHA PEL- 1990-91 ACGM TLV 
S-hr TWA (skin): 0.5 mg/m3 TWA (skin): 0.5 mg/m’ 

1987 IDLH Level 
150 mg/m3 

19gS NIOSH REL 
None established 

1985-86 Toxicit Datat 
Rat, oral, LDs, 4 7 mg/lcg ingested affects the vascular (blood ressure elevation), 
endocrine (hyperglycemia), nutritional, and gross metabolic K ody temperature 
mcrease) systfms 

Rat, inhalatson, LC : 355 mglm’ inhaled affects behavior (excitement; muscle 
contraction or spa$icity) and respiration (shortness of breath) 

* Technical grade peruachlorophenot coutains traces of hexa. hepta, and cctadrtomdibenzqdioxins; hexa. hepta. and odacblomdibenzofurns; aad hexachlo- 
rabenzene. 
t See NIOSH. RTECS (SM63OCXXQ for additional irritative, mutative. repnxtuetive, aad toxicity data. 
S~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Boll@ Pohtt: 588 to 590 l F (309 to 310 ‘C),* 592 ‘F (311 ‘C) (decomposes)? 
Meltin Poinnt: 374 ‘F (190 ‘C),* 374 ‘F 190 l C)t 

f; 

Molecular Weight: 266.35 
’ 

Vapor 5 ressure: 0.00011 mm Hg at 77 l df 
S ecifk Gravity (22 ‘C/4 ‘c): 1.978 

Vapor Density (Air = 1): 9.2 
(‘25 ‘C) ater Solubility: 14 mg/l at 20 ‘C 

Appearance and Odor: Light brown or tan flake or solid with a phenolic odor and pungent taste. Odor detection is at 1.6 mg/l. 

l Pentachloropheaol solution 
t Dry pentachlompheael 
~~~Ei~~~~~~~~~~:,;~~~~~ ~~~~~~.~~~~~~~~~~ 
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Flash Point: None reported 1 Autoignition Temperature: None reported 1 LEL: Nonereported 
Exthtguishfnng Ma 

1 UEL: None reported 
surroundins fire: drv chemical, 

* .,.,. ,., s~~~~~~~~~~~~~i~~~ :4~~~i~:‘~~~~~~,~~~~~i~~~;~~~~~~~~~~:. . . . . . ...%. _.... ..,...,.. . . . :y.:,:;:.::: . . . 
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Stabiiity/Polymeri$~n: Pentachlorophenol is stable at room temperature in closed containers under&ma1 storage &o handling c&ditio&’ 
Hazardous polymermatron cannot occur. Pentachlorophenol solutions subjected to sunlight or ultraviolet light undergo photochemtcal degrada- 
tion. 
Chemical Incompatibilities: Pentachloro 
Conditions to Avoid: Avoid contact with P, 

henol is incompatible with strong oxidizers and alkalies. 

sition. 
eat and ignition sources (open flame, electric arcs, or hot surfaces) which can cause thermal decompo- 

Hazardous Products of Decomposition: Thermal oxidative decomposition of pentachlorophenol can produce hydrogen chloride, chlorine, and 
chlorinated hydrocarbons. Prolonged heating above 392 l F (200 ‘C) produces traces of octachlorodibenzo-pars-dioxin. 

C.., 2. .., . . . . . . ii.. ,s~~t~~~~~~~~~,*~~~~~r~ DZt~~~~~.:...i~‘~.::.:‘:; .~;;y+.g.+ .:.: :’ .:: .: li:i”l i ?:i: : . . . . . . . . . :.:.,. :; -c,:~:;..:‘:y.~:,;. :,~.:.:.a:, . . . . . ‘;:.:“::‘y ,.: .. :: .‘.- :: ,,,,:, ..: ;“. ;:. : .:. . . . . _: : ,,: / :‘y.;: 1. ..,. j. ::.... 
Carcfnogeenicity: There is animal evidence of an increase in liver and endocrine tumors in some &search studies but not in others Also PCP 
shares some structural similarity to other carcinogens. However, NIP, IARC. and OSHA do not list PCP as a ca&ogen. it may bk toxii to the 
fetus, espcciall during early pregnancy. 
Summary of ltlr isks: Airborne exposure is irritating to the eyes, ski?, throat, and lungs, and may cause acute and possibly chronic effects (see 
be!ow). Levels above 1 mg/m3 may cause cough, sneezing, and tcanng of the eyes, especially in unacclimated workers. Skin contact is also 
rmtating and provides an efficient way for tbe chemical to enter the body and cause s 
chloracne (a severe and pentstent cysttc form of acne characterized by blackheads, w ri 

steruic poisoning. Skin rashes (dermatitis) including 
rteheads, and yellow cysts) may result from rcpeatcd or 

prolonged contact with even dilute solutions (e.g., 1%). Ingestion may cause severe systemic poisoning. 
: Continue on next pagd 
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No. 517 Pentachlorophenol 1 t/90 

u cst that liver and kidney damage may occur. 
&SAID 
eyes: Gently lift the eyelids and flush Immediately and continuously with flooding amounts of water until transported to an emergency medical 
bcility. Consult a physician immediately. 
;kinr Ouickiv remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Forreddened or blistered skin, consult a 

OSHA Designations 
L&ted as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 
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Stor;lge Requlrementsz Store in proper1 labeled and closed containers in a cool, dry, well-ventilated, low fm hazard area awa from heat and 
ignition sources and combustiile mate l-L& 
sludge at the bottom of d’ 

. Protect containers from physical damage. Outside or detached St&age is preferred. x ccumulated 

empty drums, liners, and!% 
ing tanks may concentrate toxic im 

k wrappings in accordance with 4 5 
u&es at much higher levels than ori e al prod.+. ?o not rcu.se drums. Clean 
CFR 261.7(b)(3) prior to returning or recondltionmg, recyclmg, or other P . . _ 

Transp&tatloh Data (49 CFR 172.102) 
TM0 Shlpplng Name: Chbmphenols. liquid 
IMO Hazard CIassz 6.1 

IMO Shippln 
5.2 

Name: Chlomphenols, solid 
IMO Hazard lass: 6.1 

ID No.: UN2021 ID No.: UN2020 
IMO Label: St Anchews Cross I&IO Label: St Andrew& Cross 
IMDG Packagtng Group: III IMDG Packaging Group: 111. 

MSDS’ CoIIcclion References 1,38,73,84,85,88,89,100,101,103,124,126,1Z’, 1% 13% 1% 13% 144 14% 146 
mared by: MI AUiin. BS; Industrial Hygiene Review: DJ wilm, CIH; MedhA Review: Ml UpfaL MD. MPH; Edited by: JR StuG MS tt 

._. . 3. ~..___._ 



Genium Publishing Cor’poration Material Safety Data Sheets Collection: 
Sheet No. 313 
Perchloroethylene 
lssttd lli78 Revision: E. 9192 

Perchloroethylene (C&l,) Description: By chlorination of hw and pyrolysis of the carbon t#rachlori& 
that is formed, or by catalytic oxidation of 1,1,2&tetrachloxoeti1an~ Used in dry cleaning and textile processing, 
metal degreasing, insulating fluid and cooling gas in electrical transformers, production of adhesives, -Is, paints, 
and coatings; as a chemical intermediate, a solvent for various applications, extractant for pharmaceuticals, a pesticide 
intermediate, and an sntihelmmthic (parasitic worm removal) agent in vet&nary medi&e. 
Other Designations: CAS No. 127-18-4. Ankilostin, carbon dichloride, Didakene, ethylene tetrachtoride, Perchlor, absorptico MS 
Perclene, Perk, Tetracap. tetrachloroethylene. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical WeckBuyus’G~&@) for a suppliers list. 

CaUtlOnS: Perchloroethylene is a central nervous system depressau~ causes liver and kidney damage (from acute or 
chronic exposures), and is consiti an IARC Class 2B carcinogen (animal sufficient evidemz, human inadequate data). 

perchloroethylene, < 99%. Impurities include a small amount of amine or phenolic stabilixem. 

1991 OSHA PEL 199293 ACGIH TLVs 
8-hr TWA: 25 ppm (170 mg/m3) TWA: 50 ppm (339 rnglmj) 
1990 IDLH Level STEk 200 ppm (1357 mg/ms) 
500 ppm 1990 DFG (Germany) MAK 

1990 NIOSH REL TWA: 50 ppm (345 mg/d 
NIOSH-X Carcinoeen Category II: substances with systemic 
Limit of Quantitati&O.4 ppm effects 

Half-life: c 2 hr 
Peak Exposure Limit: 100 ppm, 30 min 
avenge value. 4/shiR 

1985-86 Toxicity Data* 
Man, inhalation, TC& 280 ppml2 hr caused conjunctival 
irritation and ane5thesii 

Human, 1~: 100 mg/L caused unscheduled DNA synthesis. 
Rat, oral, LD,: 3005 mg/kg; caused somnolence, tremor, 
sndataxia. 

Rat, i&ala&n, T&t 200 ppml6 hr given intermittently 
ova 2 yesrs produced leukemia and testicular tumors. 

Rabbit, eye: 162 mg caused mild irritation. 
Rabbit, skim 810 mg/24 hr caused severe initation. 

and hexacNorobenz.ene. Conditfons to Avoid: Contact with moisture and incompatibles. 
Hazardous Products of Decomposftfon: Thermal oxidative decomposition of pexchloroethylene can produce carbon dioxide and toxic chlorine, 
Wogen cNoride, pad phosgene gas (also produced by contact with UV light). 

Careinogenicfty: Perchlorcethylene is listed as a carcinogen by The IARC (Group 2B. animal sufficient evidence, human inadequate data):‘@) 
Nl’p (class 2, reasonably anticipated as a carcino 
carcinogen defined with no further explanation)! b 1 

en, with limited human evidence and sufficiit animal eviden&o~ NIOSH 
&, 
Class-X, 

and DFG (MAK-B. justifiably suspected of having carcinogenic potential)(* . There is 
some =mtroveny regarding human carcinogenicity because even though there is an increased number of cancers of the skin, colon, lung, 
urogenital tract, and lympho-sarcomas; the dry cleaning workers studied were also exposed to other chemicals. Summary of Risks: Perchloro- 
ethylene is f+d in the fatty tissue and slowly metabohxed with the loss of chlorine. The half-life of its urinary metabolite (trichlomacetic acid) 
in 144 LOWS. PemNoroethylene exerts the majority of its toxicity on the central nervous system causing symptoms ranging from light- 
headedness ami slight ‘inebriation* to unconsciousness. Liver damage is possible after severe acute or minor long-term exposure. It has a 
Sp2rgistic effect with toluene. c0nlinu.e on next pop! 
CqyrLblO1392-RblLUyC ~~ua~ridlmtlb.plbulpamlaImLpohibiad 



Medlcal Condltlons Aggravated by Long-Term Expesure: Nervous, liver, kidney, or skin disorders. Target Organ& Liver, kidney, eyes, 
uppet respiratory tract. skin, and central nervous system Primary Entry Routes: Inhalation and skin and eye contact. Acute Effectsr Exposure to 
high levels can cause liver damage which may take several weeks to develop. Vapor exposure can cause slight smarting of the eyes and throat (ii 
high concentrations). In human studies, exposure to u)(x) ppm/5 min caused mild CNS depression; 600 ppm/lO min caused numbness around the 
mouth. dizziness, and incoordmation; 100 ppm/7 hr caused mild eye, nose, and throat irritation, flushing of the face and neck, headache, somno- 
lence, and slurred speech. Skin contact may produce dermatitis because of perchloroethylene’s defatting action (more common after repeated 
exposure). Direct eye contact causes tearing and burning but no permanent damage. Ingestion is rare but can cause irritation of the lips, mouth and 
gastrointestinal tract, irregular heartbeat, nausea &vomiting, diarrhea (possibly blood stained), drowsiness, unconsciousness. and risk of pulmo- 
nary edema (fluid in lungs). Cluonk Effectsr Prolonged exposure can cause impaired memory, extremity (hands, feet) weakness, peripheral 
neuropathies, impaired vision, muscle cramps, liver damage (fatty degeneration. necrosis. yellow jaundice, and dark urine) and kidney damage 
(oliguric uremia, conjestion and granular swelling). 
FIRST AID Rescuers must not enter areas with potentially high perchktvethykne kvek without a self-contained breathing appatotus. 
Eyes: Do nor allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emageney medical facility. Consult a physician immediately. Skin: @&My remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Never adminisfer adrenalin! Ingestion: Never give anything by 
mouth to an unconscious or convulsing person. Contact a poison control center and unless o&&se advised, have that wns~~ous und alert person 
drink 1 to 2 glasses of water, then induce vomiting. Be sure victim’s head is positioned to avoid aspiration of vomims into the lungs. Note to 
Physicians: Monitor level of consciousness, EEG (abnormalaties may indicate chronic toxicity). blood’enzyme levels (for 2 to 3 wk after expo- 
sure), EKG. adequacy of respirations & oxygenation, and liver and kidney function. BEls: C-J& in expired air (10 ppm), sample prior to last shift 
of work week; C&b in blood (1 mglL), sample prior to last shift of work week; trichloroacetic acid in urine (7 mg/L), sample at end of workweek 

. . .,. . . . . . . . .,...,. . . . . . . . . . . . . . . ._\ /_......../ . . . . _._ _ .,........ 
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SpiiVteak: Notify safety personnel isolate and ventilate anz$ deny entry, and stay upwind. Shut off ignition sources (although noncombustible, it 
forms toxic vapors from thermal decomposition). For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible 
material and place in suitable containers for later diisab For large spills, dike far ahead of spill and await reclamation or disposal. Report any 
release in excess of 1 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Envlronmental Transport: I f  released to soil, perchloroeth- 
ylene evv and some leaches to groundwater. It may absorb slightly to soils with heavy organic mattez. Biodegradation may be important in 
anaerobic soils. In water. it is subject to rapid volatilization with an estimated half-life from <l day to several weeks. In air, it exists mainly in the 
vapor-phase and is subject to photooxidation with a half-life of 30 minutes to 2 months. lkotoxlclty Values: Guppy (Poecilia reficrrlatu), L& = 
18 pprr$7 days; fathead minnow (Pime~hakspromelas). L.&J = 18.4 m&Y6 hr. flow through bioassay. Disposal: Consider recovery by distilla- 
tion. A potential candidate for rotary kiln incineration at 1508 to 2912 l F (820 to 1600 ‘C!) or fluid&d bed incineration at 842 to 1796 ‘F (450 to 
980 ‘C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Deslgnatlons 
Listed as a RCRA Hazardous Waste (40 CFR 261.33)~ No. U210 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): Final Reportable 

Quantity 0). 100 lb (45.4 kg) [* per CWA Sec. 307 (a)] 
SARA Extremely Haxardous Substance (40 CFR 355). TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372m 

OSHA Des@taUona 
’ Liited as an Aii Contaminant (29 CFR 1910.1000, 

TableZ-1-A) 
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Goggles: Wear a faceshield (8 inch minimum) per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a 
supplied-air respirator or SCBA with a full facepiece operated in pressure demand or other positive-pressure mode.. For emergency or nonroutine 
operations (cleaning spills, reactor vessels, or storage tank$, wesr in SCBA. Warning! Air-purifying respirators do IWI pro&ct workers in 
oxygen-defti utmos$cres. If  respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, 
training, fit-testin& periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear 
chemically protective gloves, boots, aprons. and gauntlets made of butyl rubber, Neoprene, or Viton to prevent skin contact. Ventllatlon: Provide 
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is 
preferred because it prcventa contaminant chpersion into the work area by controlling it at its source. (las)Safety Stations: Make available in the 
work area emergency eyewash stations. safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated 
work clothes from street clothes and launder before reuse. Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work BIICBS, Prache good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 
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Storage Requirements: Prevent physical damage to containers. Store in acool,, dry, well-ventilated area away from sunlight, and incompatibles. 
Do not store sludge R&n vapor degreascrs in tightly-sealed containers and keep outside until disposal is arranged. Englneeri~ Controls: To 
reduce potential health haxanls, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations 
at the lowest practical level. Check stabilizer levels frequently and ventilation equipment (air velocity, static pressure, air valve) at least every 3 
mXMhS. hstd an air drya in ventlines to storage tanks to prevent moisture &om rusting and weakening the tank and contaminating or discoloring 
its contents. Purge all tanks before entering for repairs or cleanup. Build a dike around storage tanks capable of containing all the liquid. Ground 
tanks to prevent static electricity. Admlnlstratlve Controls: Consider preplacement and periodic medical exams of exposed workers that 
=‘nphasizc liver, kidney, Md nervous system function, and the skin. Alcoholism may be a predisposing factor. 

Trsmsp&atioa Data (49 CFR 172.101) 

DOT Shipping Name: Tcpachloroethylene 
DOT Hazard Class: 6.1 

Paclraglag Autborlxatlons 
a) ExcepU0n.s: 173.153 

Quantity Lhitatlons 

ID No.: UN1897 b) Non-bulk Packaging: 173.293 
a) Passenger Aircraft or Rallcar: 60 L 

DOT Pscklng Group: III 
DOT Label: Keep away h;om food 

c) Bulk Packaging: 173.241 

Special Provklons (172.102): N36,Tl 

b) Cargo Ah-craft Only: 220 L 
,Vessel Stowage Requirements 
a) vessel Stowage: A 
b) Other, 40 
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Genium Publishing Corporation 
1145 Catal* Street 

Schenectady, NY x2303-1836 USA 

Material Safety Data Sheets Collection: 

Sheet No. 355 
Phenol 

I Issued: 9180 Revision: C, 1 l/90 
~&$i&@$+~~~e~j g~~~~~tjfi~~~i:~. ..,. _. . . . . . . . ; ... ..; g&z+; ~~~~~~:~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~,:: ., .~~~:~~:i::~::i~~.~~~~~~~::~~:~~ :~~~~~:~~.:~:~~ :z:~,++J5 . . . . . . . . . . . . . . . . . . . 
Phenol (C,H OH) DescrJptJon: One of many aromatic compounds in coal tar. Ma& by alkylating benzene with ptopyl- 
:uc then 0x1 ‘dLi 

1 NFPA 
ng the resulting cumene to produce phenol and acetone. Used as a feedstock io manufacturing various 

P 
4 

phenohc resins, caprolactum, b&phenol-A, and other chemicals and drugs; a disinfectant; a fuel& sludge inhibitor; a S 3* 
reagent in chemical analysis; in producing or manufacturing a large variety of aromatic compounds including fertilizers, K 2 
illuminating gas, coke, explosives, lampblack, paints, paint removers, asbestos goods, wood preservatives, textiles, * Skin 
Perfumes, bakelite, rubber, and otJter plastics; in medical and industrial organic compounds and dyes; and in germicidal absorption 
paints and &r&ides. Phenol has been identified in cigarette smoke and automobile exhaust HMIS 
Other Desfgnations: CAS No. 0108-95-2, carbolic acid, hydroxybenzene, monohydroxy benzene, oxybenxcne, phenic H 3 
acid, phenyl aJcohoJ, phenyl hydroxide. 
Manufacturer: Contact your supplier or distributor. Consult Ihe latest Chemicalweek Buyers’ Guidec”, for a suppliers list. 
Cautions: Phenol has a marked corrosive effect on any tissue. Eye contact may cause severe damage and blindness. Its primary entry i ‘szl.3 
route is through skin absorption Systemic absorption may cause liver and kidney domqe, convulsions (seizures). or death. 
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Phenol ca 100% 

1989 OSHA PGL (Skin) 1988 NIOSH REL 
8-h TWA: 5 ppm, 19 mg/my 

1990-91 ACGIH TLV (SW@ 
TWA: 5 ppm, 19 mg/m’ TWA: 5 ppm, 19 mg/m3 

1985-86 Toxicity Data* 

Ceiling: 15.6 ppm, 60 mg/m3 
Mammal, inhalation, JC : 74 mg/m3 
Rat, oral, LD : 317 mS/?g; toxic effects include 

1987 IDLH Level behavorial ganges (convulsions or effect on 

250 pm seimre threshold) 

* See NIOSH, RTECS (SJ3325000). for additional i~Jtative. mutative. nprcductive, 
Rzb~;;e, TCLD: 5 mg produces severe 

tumorigenic, and toxicity data. ... “y+...:.:<<.~.+~.~; ~:,.~~..:..:~~~.~.:.~~;~, ‘:.:.~:~;.:.:.:.:.,~.~.:).,:.~: . . . . . . : .:.: :. . . ,: :.,....... -.I,; ..:. ,.. .,. .,... . . . .., .,- ..:......_;. :... . . . . . . . ,..... . . . . : . . . . . . .L.. I _.... . . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~ ;~~~j~,~ix.i~~ ~~~~~~:~~~~~~~.~~~~~~~ .;; . . . : . . . . . c.:.:.:.:. _,._..: ^_.,.. . . . .._ . . . : ,_ ._ __: .._ .: . . . . . . . . . . :.: _......._ ..:.;. . . . . . . . . . . . . . . ..:.~~.:.:.~.:.:..~..~.~... . . i .- ...-I .. . . ..(.. . . .._. . . ,. ., : 
Boiling Point: 359.15 ‘F (181.75 ‘C) at 760 mm Hg .:zi “‘-Vapor Density (A& k 1): 3.24 

. . . . . . . . . . . . . . . . . . . . .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .,.i .:.:.:.::..~ ‘- -:::..z., 

Melting PoJnt: 109.4 ‘F (43 ‘C) 
SpecifJc Gravity (20 ‘C/4 ‘C): 1.0576 

Vapor Pressure: 0.3513 mm Hg at 77 ‘F (25 ‘C) 
pH: 6 (aqueous solution) 
Molecular Weight: 94.11 

Water Solubility: 1 g dissolves in about 15 mJ H,C 
VJscosity: 12.7 centipoise at 64.9 l F (18.3 ‘C) 

Appearance and Odor: white crystalline solid with a characteristic sharp medicinal sweet, tangy odor detectable above 0.05 ppmPheno1 turns 
link or red if it contains irnnurities or is exnosed tn heat or light 

Flash Point: 175 l F (79 l C), CC 1 Autoignitloo Temperature: 1319 ‘F (715 l C) 1 LEL: 1.7% v/v 1 UEL: 8.6% v/v 
Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or alcoJ&type foam to extinguish fires involving phenol. Do not use a 
solid stream of water since the stream scatters and snreads fa. Use water surav to cool fire-exoo&d tat&&ontaJners. 
Unusual Fire or Explosioh Hazards Phenol pre&nts a moderate fire ha&d-wJvzn exposed & heat, flame, or oxidizers. When heated. it emits 
toxic fumes and vapors ulat form explosive mixtures with air. Air mixtures containing 3 to 10% phenol am explosive. Solid phenol burns with dif- 
ficulty, giving off heavy smoke. 
Special Fire-fJghting Procedures: Since fil may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothJJg. Be aware of runoff from fire control methods. Water 
containing phenol can cause severe chemical bums. Do not release to Sewers or waterways. 
~~~~~~~~~~~~~~~~~~~~~~~~.~ ~:8:~~-~~:~~~ 7;: ‘a~~~~~.::i;.:~~.~~ :” y ;“‘.. -:. j;:i:::: .:y%yy.y2 !y%?y ?: -.i “: ‘“‘:~~;y : : :. .:..; . . 
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Stability/PolymerJzatJoo: Phenol is &bIe at room tempera&c in closed containersunder normaJ s&ge and.handJing conditions. k&ard& 
polymerization cannot occur. 
Chemical Incompatibilities: In general phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodion and proteins. A 
potentially explosive reaction occurs with formaldehyde, peroxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite + heat, and aluminum 
chloride + nitromethane (at 110 *C/100 bar). A violent reactioo occurs wilh butadiene. sodium nitrite + trifluoroacetic acid, and aluminum 
chloride + oitrobenxene at 248 ‘F (120 ‘C). Combining phenol with mineral oxidizing acids results in fiie; with acetaldehyde results in violent 
condensation; with isocyanates tcsults in heat generation and violent polymerization, with calcium hypochlorite results in an exothetmic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat and flammable gas generation. Hot phenol is corrosive to many metals, 
including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoid: Avoid heating phenol above 122 ‘F (90 ‘C). 
Hazardous Products of Decompos’ition: TJtermaJ oxidative decomposition of phenol can produce oxides of carbon and water. 
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Carci~enJci& The NTp. IARC. and OSHA do not list phenol as a carcinorren. Although no soecific evidence of human cancer exists. its 
carcinog&icity -to mice emphasizes Ihe need for precaution when handling tJ& materlaJ. phenol &so causes human mutations (genetic changes). 
Summary of Risks: Phenol is a general protoplasmic poison that is corrosive to any living tissue it contacts. Toxicity most likely results from 
dermal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or dealh (within 30 min to several hours). 
Contact wi?h eyes may cause severe damage and blindness. lngestion of 1 g may be fatal. Although phenol is irritating to the respiratory tract, due 
to It.3 low volalility and good warning properties, inhalation is typically less of a concern. Chronic toxic effects are uncommon, but may include 
digestive disturbaoces,~neurological disorders, skin rash (dermatitis), and liver and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals witJr chronic respiratory disorders, pre-existing skin disorders. 
convulsive disorders, or kidney or liver abnormalities may be at increased risk from phenol exposure. 
Target Organs: Liver, kidneys, nervous system, and skin. 
Prhnary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. 
Acute Effects: SJcin contact tesults in white. wrinkJed discoloration, followed by a severe bum or systemic poisoning if removed improperly. 

Continue on next page 



No. 355 Phenol lU90 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity (RQ), 1000 lb (454 kg) [* per Clean Water Act, Sec. 311(b)(4), 
Sec. 307(a). and 

Listed as a SARA E? 
RCRA, Sec. 3OOlJ 

tremely Hazardous Substance (40 CFR 355): RQ, 1000 lb; Threshold Planning Quantity (TPQl, &O/lO,ooO lb J 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslgnatlons 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z&A) 

Goggles: Wear protective eyeglasses or chemical safetv eoeeles. oer OSHA eve- and faccnrote-ction reeulations (29 CFR 1910.133). 
Respirator: Seek r 
sary, wear a NIGS P 

Storage Requirements: Store in closed containers 
SOWCfS. Outside or detached stor 

ina cool, dry, well-ventilated area away from heated surfaces, open flame, and ignition 

Englneerhtg ControLsr Enclose 3 
e is preferred. Protect contamers from physical damage. 

potential dan 
1 operations, eliminating all possible phenol exposure routes. Educate workers about phenol’s hazards and 

em. 
mcludes regu H 

Use only with appropriate personal 
ar training, maintenance, in tion, if 

rotective gear and adequate ventilation. Institute a respiratory protection pro 

$$sorml ygiene and housckeepmg &. 
an evaluation, Provide local exhaust ventilation at the site of chemical release. g-eat chce good 

edical urveillance: Provide preplacement or periodii medical examinations that emphasize central nervous system 
slpn.Tests should include BUN, creatinme, LFTs, and urinalysis. Phenol can be detected in urine in free or conjugated 

CNS), hepatic, renal, and 

brological exposure index (BE11 is 250 mg total ~henolk creatinlne or 15 mn/hr. 
i arms. The ACGIH 

- 
DOT Shippln 

Tra&po&ion Dais (49 *cFR 172.101, ,102) 

DOT Hazard 
Name: Phenol 

E lass Poison B 
I&$0 Shfpplng Name: Phenol 
IMO Hazard Classz 6.1 

ID No.: UN1671 
DOT Label: Poison 

ID No.: UN1671 
TM0 I dek Poison 

DOT Packaging Exceptions: 173.364 
DOT PackaEInl: Requirements: 173.369 

_..__ --___ _ _-_- 
IMDG Packaging Group: ll 



Material Safety Data Sheet No. 66 
From Genium’s Reference Collection 

Genium Publishing Corporation 
PHOSGENE 

1145 Catal 
Schenectady, NY 1 SF 

Saxet (Revision B) 
303-1836 USA Issued: May 1980 

(518) 377-8855 CENIUY PUBUSHING CORP. Revised: April 1988 
I~~~:~~~~:~~~~~TBff’~~~~~D~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .a,, 

tiaterlal Name: PHOSGENE 0 

3escrlptlon (OrlglnlUses): Used as au intermediate in the manufacture of chemicals likeisocyanates; carbamates; . 
)rgaaic carbonates and chloroformates; and related resins, pesticidq herbicides, and dyes; formerly used as a +9 

4 0 

nilitruy poison gas. HMIS 
H 4 

Xher Designations: Carbony Chloride; Carbou Oxychloride, Chku~formyi Chloride; CCC& 
‘UOSH RTECS No. SY%OOOOO; CAS No. 0075-44-5 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek 

F 0 R 1 
R 0 1 4 
pPG+ s 3 
Vkesect.8 K 0 

?hosgene, CAS No. 0075-44-5 

*Immediately dangerous to life and health 
**See MOSH, RTECS, for additional data. 

Boiling Point: 47°F (8-C) 
Vapor Density (Air = 1): 3.4 
Water Solublllty: Phosgene is slightly soluble in and slowly 
hydrolized by water. 

IDL.H* Level: 2 ppm 
OSHA PEL 

8% TWA: 0.1 ppm, 0.4 mg/m’ 
ACGIH TLV, 1987-88 

T’LV-TWA: 0.1 ppm, 0.4 mg/m’ 
NIOSH REL 

IO-Hr TWA: 0.1 ppm, 0.4 mgkn’ 
15-Min Ceiling: 0.2 ppm, 0.8 q/m’ 

Toxicity Data** 
Human, Inhalation, LC,: 3200 mg/mJ 
Man, Inhalation, J.Xti: 360 mg/m’ (30 Mm) 
Human, Inhalation, TC,: 25 ppm (30 Min) 
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Molecular Weight: & Grams/Mole 
.  .  
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Vapor Pressure: 1215 Torrs at 68-F (2O’C) 

Appearance and Odor: An easily liquefied colorless gas; odorresembles that of newly mown hay. Danger: 
hours, so do not rely on odor as a warnmg signal. Leave the area immediately when odor is fmt detected. 

Rapid olfactory fatigue 

Flash Point and Method 1 Autoignition Temperature Flammability Limits in Air 
* I * 8 by Volume * * 

Extinguishing Media: *Phosgene does not burn. Use agents that will put out the surrounding fire. If it is safe, try to remove phosgene 
cylinders from the fire. Use a water spray to protect persons attempting this removal and to cool fveexposed containers. Continue to cool 
phosgene cylinders and/or holdiig ta& well after the fite is out to prevent pmssum ruptutes. 
Unusual Fire or Explosion Hazards: Treat any fii situation in which p&gene is involved as an emergency. This gas is more than 
three thned as dense as air, so it will collect in low-lying areas such as tamps, wells, and underground piping systems and could nmain there 
For extended periods of time. Use extreme caution in these areas as well as in the fm ama itself. 
Special Fire-fighting Procedures: Wear a self-contaiued breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. Fire fighters must use the maximum personal protective equipment available to safely extinguish 
phosgene fires from an explosion-proof or remote location. If possible, operate extinguishing agents from unmanned locations. 

Chemical Iucompatlbllltles: Hazardous reactions involving phosgene with isopropanol and metals like sodium, potassium, and alumi- 
num have been reported. 
Conditions to Avoid: Do not expose this material to heat when it is IiquefKd uuderptessuxe in storage tanks or cylinders because it may 
explode. Avoid direct exposure to incompatible chemicals or to sources of ignition such as open fIame, lighted tobacco products, electric 
spirks, and unprotected heaters. 
Hazardous Products of Decomposition: when heated to decomposition, phosgene readily emits toxic gases such as c&on monoxide 
(CO). Phosgeoe itself is a very hazardous material. Always use it in a camrUlly supervised manner to eusure safe working conditions. 
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Phosgene is not listed as a carcinogen by the NTP. IARC, or OSHA. 
Summary of Risks: This material is a very poisonous gas that attacks the upper respiratory tract (URT). Warning: The onset of 
serious respiratory effects, induding’life-threatening pulmonary edema, may be substantially delayed from the !me of the mltial 
exposure (periods from 2 to 24 hours have been reported). When inhaled, it is slowly hydrolized to hy@chionc acid (I-ICI) and carbon 
dioxide (CO& Symptoms of exposure to this gas may progress to cyanosis (bluish coloration of the skm due to lack of oxygen); whether 
or not fatal pulmonary edema occurs depends upon the specifics of the exposure. Medical Conditions Aggravated by Long- 
Term Exposure: Existing ailments of the respiratory system may be worsened by long-term ex?sure to phosgene. Preplacement and 
periodic medical exams emphasizing the lungs are strongly recommended for workers who handle It. 
Target Organs: Skin, eyes, and URT. Primary Entry: Inhalation, skin cook& Acute Effects: Severe irritation of the URT, 
wheezing and difficulty in breathing; skin and eye burns. Chronic Effects: Emphysema, fibrosis, and other respiratory deficiencies. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for Bf 
least 15 minutes. Skin. Immediately wash the affected area with soap and water. Treat exposed person for chemical skin burns as 
required. Remove clothing under a deluge safety shower. Inhalation. Remove exposed person lo fresh air, restore and/or support his 
or her breathing as needed. A medically trained person should administer oxygen to him or her. Observe exposed person for delayed 
pulmonary effects. Ingestion. This type of exposure to phosgene is highly unlikely because it is a gas. 

’ Treat any exposure to phosgene as an emergency. GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical assistance for further treatment, observation, and 
support after first aid. Any worker exposed to phosgene must be medically observed for at least 24 hours to 
monitor developing symptoms. Caution: Rescuers must use protective equipment! 
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Spill/Leak: Treat anyphosgene spill or leak as an emergency. Preplan for emergency exposure and inspct workers in details of 
emergency-response measures. Notify safety personnel, evacuate all nonessential personnel, provide maxlmum ventilation, keep upwind 
of the spill or leak, and be particularly careful to stay out of low-lying areas, Cleanup personnel must wear protection against contact with 
and inhalation of vapor (see sect. 8). Sodium hydroxide or anhydrous ammonia have been used to neutralize phosgene leaks. Do not spray 
the spill or leak with water because this increases vaporization and release of the phosgene. Waste Disposal: Contact your supplier or 
a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. PO95 
CERCLA Hazardous Substance, Repotible Quantity: 10 lbs (454 kg) 

s~~~I.o~~s~:‘9~~~I~~~~~~~~~~I~~~~~:~~R~A~~,~~~~.~..::Ai~~~:i~~i~~~~~~~~:~~.~~~:~~~~~~~~~~ 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide IO Chemical Hazards for the maximum- 
use concentrations and/or the exposure. limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For emergency or 
nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressuredemand or 
positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear 
impervious butyl, neoprene, or PVC gloves; boots; aprons; and clean, impervious, body-covering clothing to prevent any possibility of skin 
contact. Ventilation: Install and operate general and local ventilation systems that are powerful enough to maintain airborne levels of 
phosgene below the OSHA PEL standard cited in section 2. All ventilation systems must be of maximum explosion-proof design (e.g., 
nonsparking, electrically grouoded and bonded, etc.). Safety Stations: Make eyewash stations. washing facilities, and safety showers 
available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb 
irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transfening it from your hands to 
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area. Store emergency equipment, clothing, and 
r@rators just outside the area where this gas is being used. 
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Storage/Segregation: Store phosgene in a cool, dry, well-ventilated area away from oxidizing agents, sources of ignition, and 
incompatible chemicals (see sect 5). Use outside or detached storage. Store cylinders upright and secure them tightly. 
Special Handling/ Storage: Phosgene is shipped and stored as a pressurized gas in cylinders and tank ears. Protect them frpm physical 
damage and inspect them regularly for cracks, leaks, or faulty valves. Electrically ground and bond all contamers ‘0 prevent sphc sparks. 
Do not drag or slide cylindersi move them in a carefully supervised manner with a suitable hand truck PrTvent accIdental motse 
contamination of storage facllties. Engineering Controls: Phosgene must be used in closed engmeenng systems to prevent d-ion 
of gas into the work area. If  the particular work area wanants it, consider installing an automatic air-monitoring system to detect excessive 
levels of gas. Comments: A sustained, conscientious effort by all workers who use phosgene is required to ensure safe working condi- 
tions. Keep the valve-protection cap in place until immediately before use. Insert a check valve or trap into the transfti line to prevent a 
backflow into the original container. Use a pressure-reducing regulator when connecting a storage container to a lower-pressure pi@g 
SYS~DI. A trained chemist or safety specialist familiar with the physical and chemical properties of phosgene should be present durmg all 
work operations. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Phosgene DOT Label: Poison Gas IMO Class: 2.3 
DOT ID No. UN1076 DOT Class: Poison A IMO Label: Poison Gas and Corrosive 
References: 1,2,12.73,84-94,lOD,lo3. 

Judgments BS to the suitability of information hczin for pm&&s prposer arc 
neatly ptiasu’s nsponsibility. ‘fherefom, althou$~ reasonable cam has 

Prepared by PJ Igoe, BS 
bea ~-=a in the ppdon of such information. Genium Publishing Corp. 
exbds no warranties. maks a0 rcpFesentatiom and a5sumc? no rsponsibility Industrial Hygiene Review: DJ Wilson, CM 
as to the mUraCy or suitability of swh information for rpplicaIi00 to 
P-5 intended purposes or for consaquences of its use. ,J Medical Review: MJ Hanks, MD 
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Material Safety Data Sheets Collection: 
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Genium Publishing Corporation 
One Genium Plaza Sheet No. 683 

Schenectady. NY 12304-4690 USA Polychlorinated Biphenyls (PCBs) 
(518) 377-8854 

Issued: 1 l/88 Revisidn: A, 9/92 

1 
on: A class of nonpolar chlorinated hydmca&ons with a 

biphenyl nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms have been 
R 1 NFFA 
1 4 

e. Commercial Pubs are mixtures of chlorinated biphenyl isomers with varying degrees of chlorination. 
,y by the chlorination of biphenyl with anhydrous chlorine in the nresence of a catalyst such as ferric 

S 3* 
K 1 

replaced by chlorin 
Prepared industriall 
chl&ide or iron filings; Except for limited research and development applications, F&Is have not been-produced in the US 
since. 1977. When large quantities of Pubs were manufactured in the US, they were marketed under the tradename Aroclor 
(Monsanto) and were characterized by four digit numbers. The fust two digits indicating biphenyb (12). triphnyb (54, or 
both (25.44); the last two digits indicating the weight percent of chlorine. PcBs’ thermal stability, nonflammability, and 
high dielectric capability made them very useful in electrical equipment. Formerly used as additives in hydraulic fluids, heat 
transfer systems. lubricants, cutting oils, printer’s ink, fire retardants, asphalt, brake linings, automobile body sealams, 
plasticizers, adhesives. synthetic rubber, floor tile, wax extenders, de&sting agents, pesticide extenders, and carbonless 
reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced 
electrical protection to avoid heating from sustained electric faults. 

+-Skk; 
absorption MS 

if ? 
k 0 
PPE? 
tSCG8 
* chroeic 
Effects 

Other Designations: CAS No. 1336-36-3, koclor, Clophen, Chlorextol, chlorinated biphmyls, chlo&&xl &p&yl, 
chlorinated diphenylene, chloro biphenyl, chlom-l,l-biphenyl, Dykanol, Fe&or, Jnerteen, Kaneclor, Mon& Noflamol, 
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol+ ‘fherminol F&l 

Cautions: FCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs 
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens. Pubs are a biiacctmurlative environmental hazard. When 
burned, decomposition products may be more hazardous than the PCBs. 

PCBs. contain various levels of polychlorinated diinzofurans and chlorinated naphthalenes as contaminants 

1991 OSHA PELs, Skin 
8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/ms 
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/ms 

1990 DFG (Germany) MAK, Danger of Cutaneous Absorption 
TWA (ChIorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/ms) 
Category IIk Substances with systemic effects, onset of effect > 2 hr.. 

half-life > shift length (strongly cumulative) 
Short-term Level: 1 ppm, 30 min., average vahte, 1 per shift 
TWA (Chlorodiphenyl, 54% chlorine): 0.05 ppm (0.5 mg/m3) 
Category IIk (see above) 
Short-term Level: 0.5 ppm. 30 min., average value, 1 per shift 

1985-86 Toxicity Data* 
Rat, oral, TDt 1250 mg/kg administered intermittently for 25 

weeks procluced liver tlmlors. 
Mammal, oral, Tl&: 325 mg/kg administered to female for 

30 days prior to mating and from the 1st to the 36th day of 
gestation produced effects on newborn (stillbirth; live birth 
index: viability index). 

1990 NIOSH REL 
TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m3 
TWA (Chlorodiphenyl. 54% chlorine): 0.001 mg/m3 

1992-93 ACGIH TLVs, Skin + 
TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m3 
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m’ 

* Tbesc guidclinca offer reasouably good pmtecdon against systemic intoxication. but may not guarantee that ehldkoacne war\ occur. 
t See NlOSH. R77XS (TQ135OOC0). for additional repmduuive, tumorigeuic, and toxicity data. 
s~~~ik~~.~~~p,l,,y~.~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~:~~~~;.iii~~~~~~~~;,::~.~~~~~~~~:: ,.:~:..:ti:I~~~~6:.~~~~~ ,..:. 
Boilmg Point 644 707 F (34(X37:’ C) 
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Melting PO&Z 42k -4 ‘F (-19’C!)~546: 14 T (-10 ‘CJ 
Specific Gravity: 1.3 to 1.8 at 20 ‘C ““’ ” .” 

Vapor Pressure: 1 mm Hg at 100 ‘F (38 ‘C); 10-s to 10- mm at 20 l C 
Water Solubillty: Low solubility (0.007 to 5.9 mg/L) 

Molecular Weight: 188.7 m 398.5 
Other Solubllities: Most common organic solvenu, oils. and fats; 
slightly soluble in glycerol and glycols. 

Appearance and Odor: FCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon 
chlorine content 

* physical and chemical prope&s vary widely according to degree and to the position of cbloriuation. 

Flash Point: 286-385 ‘F (141-196 ‘C) GC* 1 Autoignition Temperature: 464 l F (240 ‘C)ILEL: None repotted 
Extingulshlng Media: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CGs). or water spray. 
Water spray may be ineffective, Use water spray to ccol fue-exposed containers or transformers. Do not scatter PCBs with high-pressure water 
streams. Unustml Flre or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans) 
are more haxardous than the PcBs themselvea. Special Fire-flghting Procedures: Because fire may produce toxic thermal decomposition 
products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap- 
proach fne front upwind to avoid highly toxic decomposition products. Structural fuefighter’s protective clothing will provide limited protection. 
Do not release runoff from fue control methods to sewers or waterways. Dike for later disposal. 
’ Flash points shown are a nuge for varieus PCBs. Some forms do net have flash points, 
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ation when exposed to sunlight or UV (spectral region 
les: Pubs are chemically inert and resistant to 

derivatives, 
(600-650 l C)] of PCBs can produce highly toxic 

including polychlorinated dibemto-para-dioxins (pCDDs), polychlorinated dibenzofurans (PCDFs), hydrogen chloride, phosgene and 
other irritants. . 
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No. 683 Polvchlorinated Binhenvls (PCIBs1 9#2 

unbroken skin in toxic amoits without immediaie pain dr irritation. h33s have low acute bxicity, but can accumulate in fatty tissue ana severe 
health effects may develop later. Generally, toxicity increases with a higher chlorine contenS PCB-oxides are more toxic. The toxic &on on the 
liver also increases with sunultaneous exposurato other livez toxins, cg. chlorinated solventa, alc&ol, and certain drugs. Pathological pregnancies 
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with increased PCB serum levels in mothers; PCBs 
can be passed in breast milk. PCBs can affect the reproductive system of adults. Medical Condltlons Aggravated by Long-Term Exposure: 
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, mucous membranes, and resp’mtory tract Primary Entry Routes: 
Iuhalation, dermal contack ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irritating to the skin, eyes, nose, throat, and upper 
respiratory tract. Intense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea, vomitmg. 
increased blood pressure, fatigue, weight loss. jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and 
memory loss have also been seen after acute exposure. Chronic Effects: Repeated exposure to PCBs can cause chloroacne; redness. swelling, 
dryness, thickening and darkening of the skin and nails; swelling and burning of the eyes, and excessive eye discharge; distinctive hair follicles; 
gastrointestinal disturbances; neurological symptoms including headache, dizziness, depression, nervousness, numbness of the extremities, and 
joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver. is also a possible result of 
&xposure. but da& is inconclusiv& 
FIRST AID Eyes: Do nof allow victim to rub or keep eyes tightly shut Rinsing eyes. with medical oil (olive, mineral) initially may remove PCB 
and halt irritation better than water rinsing alone. Gently lift evelids and flush immediatelv and continuouslv with flooding amounts of water until 
transported to an emergency medical faci%y. Consult ~physi&an immediately. Skin: Q&&y remove c&aminated clo&ing. Rinse with flooding 
amounts of water for at least 15 min. Wash exposed area with soap and water. Multipk soap Md water wastigs are necessary. Avoid the use of 
organic solvents to clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
brealhing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value. 
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician. 
Note to Physlclans: Monitor patients for increased hepatic enzyqes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above. 
Diagnostic tests include blood levels of PCBs and altaed liver enzymes. 

$j 
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SpllyLeak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation. and isolate hazard area. Cleanuo uersonnel 
sliould protect ag&nst vipbr inhalation and skin or eye con&i For small-spills, take \;p with sand or &her noncombustible material aid-place into 
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposaL Follow applicable OSHA regulations (29 CFR 
1910.120). Envltonmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill. TLm: 
0.278 ppm196 hr. Mallard Duck, LDs2000 ppm. En;vfroomental Degradation: In general. the persistence of PCBs increases with an increase 
degree of chlorination. Soil Absor@tlon&Iobility: PC& site tightly absorbed in soil and generally do not leach significantly in most aqueous soil 
systems. However, in the presence-of organic solvents, PC& may leach rapidly through the soil. volatilization of PCBs from soil may be.slow, but 
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills. ant 
EPA-approved alternative diisal methods. Each disposal method has various criteria. Contact your supplier or a licensed coneacactor for derailed 
recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

OSHA Designations 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Fii Reportable Quantity (RQ). 1 lb (0.454 kg) [* per CWA. Sec. 31 l(b)(4) 
and 307(a)] 

Section .~~I~~~~~~~~~~~~~~~~:~~~~~~~~ ::~~~~:,i :’ .;:. ;:-‘:-; .: 1-;:: i :~-j, i 
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Goggles: Wear protecfiveeyeglasses or chemical safety gogG&. & OSl%% eye- and face-protection.regulations (29 CFR 1910.133). Because 
contact lens use in indusiry is controversial. establish your own mlic~. Remirator: Seek orofessional advice orior to resoirator selection and use. 
Follow OSHA respirator regulations (29 Cl% i910.134) and, if-&X&WY, &ear a MSHA&IOSH-approved r&pirator. Sklect respirator based on iti 
suitability to provide adequate worker protection for given working conditions, level of airborne contamination. and presence of sufficient oxygen. 
Minimum respira 
upon the situation. “z’ 

protection should in&de a combination dust-fumcmist and organic vapor cartridge or canister or air-su 
or emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks). wear an SCBA. p/ 

plied, &pending 
urning!Air- 

@fying respirators do notprotect workers in oxygen-d&&U atmospheres. If respirators are used, OSHA requires a written respiratory protec- 
taon program that includes at least: medical certification, training. fit-testing, periodX environmental monitoring, maintenance. inspection, cleaning, 
and convenient. sanitary storage areas, Other: Wear chemically protective gloves. boots, aprons, and gauntlets to prevent all skin contact. Butyl 
rubber. neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PJZL (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source. 003) Salety Stations: Make available in the work area emergency eyewash 
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes horn street clothes 
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement 
quality assurance to ascertain the completeness of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments: 
Never eat. drink, or smoke in work areas. Practice good personal hygiene after usinn this material, esuecially before eating. drinking. smoking. 
using the toilet. or annlvine cosmetics. - - -- _ - 
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! Kquirements: Store in a closed, labelled, container in a ventilated area with appropriate air pollution control equipment. Engineering 
To reduce wtential health hazards. use suffllient dilution of local exhaust ventilatton to control airborne contaminants and to maintain 

concentrations at the iowest practical level. Administrative ControLr: Inform employees of the ad&se health effects associated with PCBs. Limit 
access to.PCB work areas to authorized personnel. Consider preplacement and 
lung. and&productive system. Monitor PCB blood levels. Consider possible tr 

iodic medical examinations with emphasis on the skin. liver, 

employment and for the following 30 yrs. 
ects on the fetus. Keep medical records for the entire length of 

DOT ShIppIng Name: Polychlorinated biphenyls 
Transportation Data (49 CFR 172.101) 

DOT Hazard Class: 9 
Packagln Authorlzatlons 

t 
ID No.: UN23 15 

a) Except nsz 173.155 
Quantity Limitations 
a) Passenger Ah-craft or Railcar: 100 L 

DOT Packing Group: II 
DOT Label: CLASS.9 
Special ProvIsIons (172.102): 9. N81 -- 

b) Non-bulk Packagin 
73 

: 173.202 b) Cargo Aircraft OnIy: 220 L 
c) Bulk Packaglng: 1 .241 Vessel Stowage Requirements 

a) Vessel Stowage: A 
b) Other: 34 



-- Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corwration 
1145 cktalyn Sl 

Schenekady, NY 1230: 

-1 I No. 677 

1,1,2,2-TETRACHLOROETHANE 

Issued: November 1988 : 
CMUM PUBLISHING CORP. 

. 

[aterial Name: 1,1,2,2-TETRAC~LOROEIYHANE 

escription (OrigIn&ks): Used as a solvent primarily for cleaning and extraction procedures and as a chemical 
49 

2*0 

ltennediate in the manufacture of trichloroethylene and tetrachloroelhyiene; and as an analytic reagent by textile 
lanufachuers in polymer charactetition tests. Genium 

Ither Designations: Acetylene Tetrachloride; sym-Tetrachloroethane; CHCl.$HCQ CAS No. 0079-34-5 HMIS 
R 1 

Ianufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek if 20 I4 

uyers’ Guide (Geoium &f. 73) for a list of suppliers. 

bThis material can be absorbed through intact skin, which contributes to ovemll 

ZGOSH, RTECS (KI8575000), for additional data with references to 
~~roductive, tnumori~enic. and irritative effects. 

3oihg Point: ZM’F (146C) 
Melting Point: -47’F (-cl’C) 
5% Volatile by Volume: Ca 100 

OSHA PEL (Skin*) 
B-Hr TWA 1 ppm, 7 mglrn’ 

ACGIH TLV (Skin*), 1988439 
TLV-TWA: 1 ppm, 7 mglm’ 

Toxicity Data** 
Human, Oral, TDb: 30 mg/kg 
Human, Inhalation, Tc;O: 1000 mglm’ (30 Mins) 
Rat, Oral, LQ,: 800 mgkg 
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ar Weight: 168 Grams/Mole 
Solubillty in Water (I): Insoluble 
Specific Gravity ($0 = 1): 1.58658 at 77-F (SC) 

Vapor Press&e: 6 TOITS at 771: (25’(Z)* 

hppearance and Odor: A colorless, nonflammable, heavy, mobile liquid; sweetish, suffocating, characteristic chloroform odof. The odor 
mgnition threshold is reported to be less than 3 ppm. 

@At n’F (25X) the concentration of 1,1,2,24etrachloroethane in saturated air is approximately 7900 ppm. 

Extinguishing Media: *1,1,2,2-Tetrachloroethane does not bum. Use extinguishing agents that.will put out the surmunding fire. Unusual 
Fire or Explosion Hazards: None reported. Special Fire-fighting Procedures: Wear a self-contained. breathing apparatus (SCBA) with 
B full facepiece operated in the pressuredemand or positive-pressure mode to protect against the effects of the nearby fm. 

Stabllity/Polymerlzation: l,l,2,2-Tetrachlometane is stable in closed containers during routine operations at room temperature. 
Hazardous polymerization camot occur. Chemical Incompatibilities: Hazardous reactions between 1,1,2,24etrachloroetane and 2,4- 
linitrophenyl disuifide, nitrogen t&oxide, chemically active metals such as potassium; and strong caustics such as potassium hydroxide, 
sodium, sodium-potassium alloy, hot iron, aluminum, and zinc in the presence of steam are reported. Conditions to Avoid: Prevent 
Exposure to the incompatible chemicals listed above. Contact with water causes appreciable hydrolysis that will degrade and decompose this 
liquid. Hazardous Products of Decomposition: Thermal-oxidative degradation of 1,1,2,2-tetrachloroethane can produce highly toxic gasa 
such as carbon monoxide (CO) and oxides of chlorine (ClOJ. 

Carclnogenicity: NIOSH lists 1,1,2,24etrachloroetane as a carcinogen. 
Summary of Risks: 1,1,2,2-Tetrachloroethane is absorbed through intact skin in significant amounts; one human fatality has been attrib- 
uted to this route of exposure. This liquid is considered to be one of the most toxic of the common chlorinated hydrocarbons, particularly 
with respect ‘b the liver. Severely acute exposure causes depression of the central nervous system (CNS), which can cause death within 12 
hours. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, 
CNS. gastrointestinal system, liver, and kidneys. Primary Entry: Inhalation. skin contactlabsorption. Acute Effects: The initial symp- 
toms of exposure are lacrimation, salivation, and irritation of the nose and throat; continued exposure can lead to nausea, vomiting. and 
narcosis. Also, low blood pressure and cardiac rhythm abnormalities; respiratory depression; nausea, vomiting, bums of Ihe esophagus, 
and diarrhea; and anesthesia with dizziness leading to loss of consciousness and coma; plus possible transient liver and kidney changes. 
Chronic Effects: The two sets of manifestations are (1) malaise, drowsiness, decreased appetite, then nausea and retching, a bad taste in 
the throat, constipation. headache. pale stools, jaundice, and dark urine, as well as mental confusion, stupor, and coma; and @) hand 



flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 m&es. Skin. Rinse 
the affected areas with flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; 
restore at&or support his or her breathing as needed Have qualified medical personnel administer oxygen as required. Keep the exposed 
person warm and at rest until medical help is available. Ingestion. Unlikely. Should this type of exposure occur, give the exposed person 3 
glasses of water to drink and induce vomiting, then repeat thls procedure. Get medical help (ln plant, paramedic, community) for all 
exposures. Seek prompt medical assistance for further treatment, observation, and support after fust aid. Note to Physiclan: Workers 
exposed to this liquid should be evaluated with a litll battery of tests for the liver, kidneys, and CNS systems, as well as the blood. 

Spill/Leak: Notify safety personnel, evacuate unnecessaty personnel, and provide adequate ventilation. Cleanup personnel must be prop- 
erly clothed and equipped to protect the skin and eyes against any contact with the liquid as well as inhalation of its vapor (see sect. 8). 
Vacuum the spilled 1,1.2,2-tetrachlomethane and pump it into suitable containers for disposal. Waste Disposal: Contact your supplier 
or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1ooO Subpart 2.). 
EPA Designations (40 CFR 302.4) 
RCRA Waste, No. U209 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), Fj 307 (a); and the Resource 

Conservation and Recovery Act (RCRA), $3001. 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of this liquid is possible, wear a full face 
shield. Follow QSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per 
Genium reference 88 for the maximum-use concentrations and/or the exposuie limits cited in section 2. Follow QSHA respirator mgula- 
dons (29 CFR 1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. 
Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, 
aprons, gauntlets, etc., to Prevent skin contact with this liquid. Ventilation: Install and operate general and local ventilation systems 
powerful enough to maintain airborne levels of this material below the GSHA PEL standard cited in section 2 Local exhaust ventilation 
is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest 
edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quickdrench 
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses 
may absorb irritants, and all lenses concentrate them. Do nof wear contact lenses in any work area. Remove contaminated clothing and 
launder it before wearing it agti, clean this material from your shoes and equipment. Comments: Practice good personal hygiene; 
always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off 
your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, 
or smoke in any work area. Do not inhale l,l&!-tetrachloroethane vapor. 
&&$.... ., 
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Storage/Segregation: Store 1,1,2,2-tetrachloroethune in closed, airtight containers in a cool, dry, well-ventilated area away from incom- 
patible chemicals (see sect 5). Special HandllnglStorage: Provide storage areas with adequate ventilation to prevent concentrations of 
the vapor from building up beyond the occupational exposure limits cited in section 2. 

Transportation Data (49 CFR 172.101-2) 

DOT Shlpplng Name: Tetrachloroethane 
DOT Hazard Class: ORM-A 
ID No. UN1702 
DOT Packaging Requirements: 49 CFR 173.620 
DOT Packaging Exceptions: 49 CFR 173.505 

D+fO Shlpplng Name: 1,1,2,2-Tetrachloroethane 
IMO Hazard Class: 6.1 
IhfO Label: Poison 
IMDG Packaging Group: 11 

Reference 1,38,84-94.100,116,117,120,122. 
Judgmem as to the suitability of information h&n for pwchd~ puposm am 
-y purl~avlr responsibility. Tbcrcfon, although nasonable cam has 

Prepared by: PJ Igoe, BS 

bea taken in the prcpamtion of such information, GeniumFublishiag Corp. 
exk&s no wanant&, makes no mprcscntatio~~ and assumes no nspoasibility Industrial Hygiene Review: DJ Wilson, CM 
at to the rcurdcy Or suitability of such informdon for applicatioi~ lo 
PI- intmdcd pwpses or forconsqwnca of its use. 9 Medical Review: W Silverman, MD 
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R Genium Publishing Corporation 
Gnc Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Toluene (C&CH~ DescrlpUon: Derived from petroleum i.e., dehydrogenation of c yc: lopamffi fractions followed by the R 1 NFPA 
aromatization of saturated aromatic hydmcarbons or by fractional distillation of coal-tar light oil and purilled by rectiiica- I 3 
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt, 
pitch, acetyl celluloses, cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesii 

s 2* z3* 

(benmyl & benxilidene chlorides, saccharine, TNT, toluene diisocyanate, and many dyestuffs), in aviation and high octane 49 
52. - 

automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. abS0rptiOfl 

Other Deslgnatlons: CAS No. 108-88-3, Me&acid% methylbenzene, me.thylbemol, phenylmethane, toluol, Tolu-SOL 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’Gu&@) for a suppliers list. 

Material Safety Data Sheets Collection: 
yim. 317 

Issued: 8/19 Revision: E, 9/92 

Cautions: Tolnene is an eye, skin, and respiratory tract irritant becoming narcotic at high centnations. Liver and kidney damage K 0” 
has occurred. Pregnant women chronically exposed to toluene have shown tcratogenic effects. Toluene is highly flammable. PPE-Set 8 
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Toluene, < 100%; may contain a small amount of benxene (- 1%). xylene, and nonaromatic hydrocarbons. 
199293 ACGIH tiV &&) 
TWA: SO ppm (188 mg/n?) 

198&S Toxicity Datat 
Man, inhalation, TC,: 106 ppm caused hallucinations, 

1990 DFG (Ger ..rn.WP many) MAn r* 
and changes in motor activity and changes in 

TWA: 100 ppm L- _ _ .--Jnr) f3SOmn’ * psychophysiological tests. 

Half-life 2 hr to end of shift 
Human, oral, LDb: 50 mg/kg; toxic effects not 

Category II: Substances with systemic effects 
yet reviewed 

Peak Exposure Limiu 500 ppm, 30 mitt 
Human, eye: 300 PPm caused irritation 

. average value. 2fshift Rat, oral, LD& 5000 mg/kg 
Rat, liver: 30 pmol/L caused DNA damage. 

- 1991 OSHA PELs 
841 TWA: 100 ppm (375 mg/ma) 
15&n STELt UOppm (560 mg/m3) 

1990 IDLH Level 
2OOOppm 

1990 NIOSH RI&s 
TWA: 100 ppm (375 mg/n?) 
STEL: 150ppm (560 mg/mr) 
+ Available information suzzest.s damsac to the develooinrr fetus is t&able. 
tSce NlOSH. &ECS (X&CXXQ)~ fo; sddi&mali&i&. mutat& teprcduc.tivc, snd toxicity data T .. -. . . . . . . . p....q.: . . . . . . :y$>; . . . . . . . . . . . . . . . . ..~ *.*;.;.:.>;.> . . . . “. 
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Boiling Point: 232 ‘F (110.6 ‘C) Water Solubllity: Very slightly soluble, 0.6 mg/L at 68 ‘F (20 l C) 
Melting Point: -139 ‘F (-95 ‘C) 
Molecular Weight: 92.15 
Density: 0.866 at 68 l F (20/4 ‘c) 
Surface Tension: 29 dyne&m at 68 ‘F (ZO ‘C) 
Vlscoslty: 0.59 CP at 68 l F (20 ‘C!) 
Refraction Index: 1.4967 at 20 ‘C/D 

Other Solubili&: Solublein acetone, alcoholether, benzene, chloroform. glacial acetic. 
acid, petroleum ether, and carbon disultide. 

’ Vapor Pressure: 22 mm Hg at 68 ‘F (20 ‘C); 36.7 mm Hg at 86 ‘F (30 ‘C) 
Saturated Vapor Density (Air = 0.075 lb&? or 1.2 kg&& 0.0797 lb/ft3 or 12755 kg/m3 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Appearance and Odor: Cok&ss liauid with a sickly sweet odor. . . 
::;: 
p 

::. 
.:. 
:.. 

ExUngulsblng Medhu Toluene is a Class 1B Ranunable liquid. To fight fire, use dry chemical carbon dioxide, or ‘alcohol-resistant’ foam. Water 
spray may be ineffective as tohtene floats on water and may actually spread fire. Unusual Flre or Explosion Hazards: Co~naated vapors are 
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fire. Toluenes’ burning rate = 5.7 mmhin 
and its flame speed = 37 cdsec. Vapor poses an explosion hazard indoors, outdoors, and in sewers. May accumulate static electricity. Special 
Fire-fighting Procedures: Because fxe may produce toxic thermal decomposition products, wear a self-contained breathing apparatus @CBA) 
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter’s protective clothing provides only limited 
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, use 
monitor nozzles or mmunned hose holdas; if impossible, withdraw from fire and let bum. Withdraw immediately if you hear a rising sound from 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be imminent. 
Do not release runoff from l5re control methods to sewers or waterways. 

-z.. 
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Stabllity/PolvmerlxaUon: Toluene is stable atroom temutxature in closed containers u&r normal storage and handling conditions. Hazardous 
polyme&ati& can’t occur. Chemical Incompatibllitles~ Strong oxidizers. concentrated nitric acid, nltrl~ acid + sulfurl~ acid, dlnitrogen tetroxide, 
silver perchlorate, bromine trifluoride, tetmnitromethane, and 13dich1oro-5.5dimethy1-2.4-imldazolididione. Conditions to Avoid: Contact with 
heat, ignition sources, or incompatibles. Hazardous Products of Decomposltkm: Thermal oxidative decomposition of toluene can produce carbon 
dioxide, and acrid, irritating smoke. 

. 
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Carclnogeulclty: ‘The IARC,(r@ NTP>‘@) and OSH@64) do not lit toluene as a carcinogen. Summary of Risks: Toluene is irritating to the eyes. 
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nose, and rcapirotory tract. Inhalation of high concentrations produces a narcotic effect so&times k%diig to coma as well as liver am-kidney . 
damage. 93% of inhaled toluene ls retained in the body of which 80% is metabolized to benroic acid, then to hippurlc acid and excreted ln urine. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
tic with benzene, asphalt fumes, or chlorinated hydmcarbom (i.e. perchlortiylene). Toluene is readily absorbed through the skin at 14 to 23 mg/ 
cm2/hr. Tohtene is absorbed quicker during exercise than at rest and appears to be ret@ned longer in obese versus thin victims; presumably due to its 
lipid solubiity. There is lnconslstent data on toluene’s ability to damage bone manow; chronic poisoning has resulted in anemia and leucopenla with 
biopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue that the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcephaly, CNS dysfunction, 
attentional deficits, developmental delay + language impairment, growth retardation, and physical defects including a small midface, short palpebral 
fissufe~. with deep-set eyes, low-set eats. flat nasal bridge with a small nose. micrognathia, and blunt fmgertips. There is some evidence that toluene . . . . . . _ - - - . . . _. _ causes an autounmune utness m which the body produces antibodies that cause inflammation of its own kidney. 
~~01992GtaSmnhU~~ ~n~unmsrcLl~~rrpoduaiarrirbDDtUrpp~bkf,.~mirpdribbd 
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Medical Conditions Aggravated by Long-Term Exposure: Alcoholiim and CNS, kidney, skii or liver disease. Target Organs: CNS, liver, 
kidney. skin. Primary Entry Routes: Inhalation, skin contact/absorption. Acute Effects: Vapor inhalation causes respiratory tract irritation, fatigue, 
weakness. confusion, dizziness. headache, dilated pupils, watering eyes, nervousness, insomnia, parasthesis. and vertigo progresimg to narcotic coma. 
Death may result from cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid splashed in the &ye causes conjunctival in-itation, 
transient comeal damage and possible bums. Prolonged skin contact leads to drying and fsured dermatitis. Ingestion causes GI tract irritation and 
symptoms associated with inhalation. Chronic Effects: Symptoms include mucous membrane irritation, headache, v&go. nausea, appetite loss and 
alcohol intolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction). liver enlargement, and 
kidney dysuophy (wasting away). Symptoms usually appear at workdays end. worsen at weeks end and decrease or disappear over the weekend. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediately. Skin: QUIXZIY remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestlon: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control 
center and unless otherwise advised, have that conscious und dert person drink 1 to 2 glasses of water to dilute. Do md induce vomiting because of 
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts are swallowed, potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. If indicate-d, use epinephrine and other (. 
catecholamines carefully, because of the possibility of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC, 
electrolytes. and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) benzene, evaluate for potential benzene &i&y. BEI: 
hippuric acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood; sample at shift end (1.0 ma). 

SpillfLeak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup pexsonnd protect against inhalation and skin/eye 
contact. Use water spray to Cal and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and 
fluorocarbon water can also be used for vapor suppressiorJcontainment. Take up small spill with earth, sand, vermiculite, or other absorbent, 
noncombustible material Dike far ahead of large spills for later reclamation or disposal. For water spills. (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped material with suction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants 
and precipitates. Toluene can undergo fluid&d bed incineration at 842 to 1796 ‘F (450 to 980 ‘C), rotary kiln incineration at 1508 to 2912 ‘F (820 to 
1600 ‘C), or liquid injection incineration at 1202 to 2912 l F(6SO to 1600 ‘C). FoBo* applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity 
Values: Blue gi& I.& = 17 mgNt4 hr. shrimp (Crangonfracis coron), TX% = 4.3 ppmf96 hr. fathead mhow (Pimephalesp~omelas), Lc, = 36.2 
mg/L&6 hr. Environmental Degradation: If released to land, toluene evaporates and undergoes microbial degradation. In water, toluene volatilizes 
and biodegrades with a half-life of days to several Weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals. 
DisposaI: Treat contaminated water by gravity separation of sqlids, followed by skimming of surf&e. pass through dual media filtration and carbon 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste watef from backwash to gravity separator. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federsl, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 

OSHA Designations 

SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Fmal Reportable Quantity (RQ), 1000 lb (454 l;g> 
[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)] 

Listed as a SARA Toxic Chemical (40 CFR 372.65): Not listed 
s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~.;;~~~~~~~~~~~~~~~~~ 
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Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is .controversial, establish your own policy. Respltator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH- 
approved respirator. For < 100 ppm. use any chemical cartridge respirator with appropriate organic vapor cartridges, shy supplied-air respirator 
@AR), or SCBA. For < 200 ppm, use any SAR operated in continuous-flow mod%, any SAR or SCBA with a till facepiece, or any air-purifying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
spills. reactor veds. or storage~tanks), wear an SCBA. Wwning! Air-purijjhg respira!ors do notprofecf workws in oxygen-deficient amospheres. 
If respirators are used, OS~requires a written respiratory protection program that includes at least: medical certification, training, fit-t&ing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves. boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a bmakthmugh time of > 8 br, Teflon and Viton are recom- 
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispe&m into the work area by controlling it at its 
source.tt@&fety St@ns: Make available in the work area emergency eyewash stations, safetyquickdrench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and 
clean PPE. Comments: Never eat, drink, or smoke in work areas. practice good personal hygiene a&x using this material, especially before eating, 
drinking. Smokin& using the toilet, or Fpplying cosmetics. 
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Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- 
patibles. Outside or detached storage is preferred. If stored inside, use a standard flammable liquids warehouse, room, or cabinet To prevent static 
sparks. electrically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1. Group D electrical 
equipment. Check that tolucne is free of or contains < 1% benzene before use. Engineering Controb: To reduce potential health hazards, use 
sufficient dilution or local exhaust ventilation to control airk contaminants and to maintain concentrations at the lowest practical level. Admlnis- 
Wive Controls: Adopt controls for confimed spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks). 
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemocytometric 
ad hrombocyte count in cases where beiuene is a contaminant of toluene. hIonitor air at regular intervals to ensure effective ventitation. 

Transportation Data (49 CFR 172101) 
DOT Shippln 
DOT Hazard 

Name: Tolueb 
E lass: 3 

Packagin Authorizations 

ID No.: UN1294 
a) Except ons: 150 f 3 

uancity Limitations Vessel Stowage Requirements 

DOT Packin Group: II 
b) Non-bulk Packagin : 202 

a Passenger Aircraft or RaIlcar: 5.L 

1 
b) Cargo Alrcraft Only: 6qL 

go; stowage: B 
:- 

DOT Label: kammable Li 
c) Bulk Packaging: 24 

Special Provisions (172.lO 
uid 

% : Tl 
~~~SCullcclion Referenets:26,73,100 101.103,124,126,127,132,140~ 148.153 159.163.164.167.169.171.174,175~176,180. 
PtcPared by: M Ganncn, BA; Industrial hygiene Review: PA Ray, QH, MPH: Medbl Review: AC &rBnglon, MD, MPH -~ 



Material Safety Data Sheets Collection: 
Genium Publishing Corporation ’ 

oneGe4tiuinPla7a Sheet No. 312 

Schcncctady,NY 12304-4690 USA TrichIoroethyIene 

(518) 3’77-8854 
I Issued: 7/79 Revisioxk F, 9/92 

t chmic 
CauUons: TCE is irritating and toxic to the central nervous system (06). Inhalation of high concentrations have lead to death due to Effects 
v~t&ul~ fubrillation. &o&c exposure may lead to heart, liver, and kidney damage. The liquid is abso&d kugh the skin. Although # Sax * 
it has a relatively low flash pains TCE bums with difficulty. 

Trichloroethylene. < 100% [contains stabilizers (Sec. 111. 
1991 OSHA PI&s 199243 ACGIH TLVs 1985-86 Toxkity Data* 
8-hrTWAr 50 ppm (270 rnM 
15&n STRLr 2OOppm (1080 mg/m3 

TWAr50ppm(269mg/ma) 
ST& 200ppm (107Omg/m3 

Human, inhalation, w 160 ppm/83 mitt caused 
hallucinations and distorted perceptions. 

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 rnIJ., caused DNA inhibition. 

1000 pm Ceilings SOppm (27Omg/m? Rabbi: skin: 500 mgI24 hr caused severe irritation. 

199oNIoSH pEL category II: substances with systemic effects 
Half-Efet2itrtoshiftlength 

Rabbit, eye: 20 mg/YU hr caused modemte irritation 
10&r TWA: 25 ppm (-135 mg/m3) 

PeakI?xposureLimin250ppm,30min 
Mouse, oral, ‘ll&z 455 mgtkg administered intermit- 

average value; 2 @s/shift 
teatly for 78 weeks producedliver tumors. 

.S&NIOSH.~(ICX45H)000),for~~iiritrrion.nm~~aive,annorigenic~tcaidry~ 
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Boiling Point: 189 ‘F (87 ‘C) VaporPressure:58mmHgat68’F(20*C);100mmH at32YP(O*C)’ 
Fhezhg Point: -121 ‘F (-85 l C) Stunted Vapor Den&y (Air = 0.075 lbd@; 1.2 kg/&: 0.0956 lb# 1.53 kg/m3 
Vkcosity: 0.0055 Poise at 77 ‘F (25 ‘C) Water SohtbSUly: Very slightly soluble; 0.1% at77 ‘F (25 XJ) 
Molecular Wei@rt: 131.38 Other Sohrbilltles: Highly soluble in organic solvents (alcohol, acetone, ether, carbon 
Density: 1.4649 at 20/4 ‘C teaad& & chloroform) and lipids. 
Refrnction Index: 1.477 at 68 ‘F (20 ‘C/D) Surface Tension: 29.3 dyneIan 
Odor Threshold: 82 to 108 ppm (ti an q’J?cljve wruning) 

Appearance and odor: Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor. 

ExtlngukhtngMedia:ACLasslC~le~idAlthollghirhasaflashpointof90’F,n=E~withdifficulty.Forsmall~~dry 
chemi& carbon die* water spray, or regular foam. For large fires, use water spray, fog, or reguku foem Unusual Flra or ExploSrOn Harards: 
Vapor/air mixtmes may explode whe+nited. Containex may -lb 51 heat of fire. Spedal Fit+flgbt@ procedt~es: Because fm may produce 
toxic theanal decomposition products, wear a selfsotdned breath@ apparatus (SCBA) with a fall facepiece opexated in pressure-demand or 
positiv~ure mude. Structural fidghters’ protective clothing pwkbx only limited pmection against TCE Apply cooling water to sides of 
containtx until weR after Ere k out. Stay away from ends of tank. Do not release runoff kom fire control methods to sewers or waterways. 
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Stabllltv/PoivmerkaUottt ‘ICE slowlv decomnoses in thenmsence 
aizatio~ can&t occur. 

of light and moisture to form amosive hydxochkxic acid. Hazardous polym- 
Chemical In&mpnU&lUes: Include alkalis (sodium hydroxide), &emkaUy active metals (ahtminum, beryllitt~ li&um, 

magnesium. sodium, potassium, and titanium), epoxides, and oxidants (nitrogen tetmoxide, pachloric acid). Contact with l-chloro-2,3-q.~0xy propan 
or the mono ami di 2.3-epoxypropyl ethers of 1.4butanediol+ 2,2-~,3’+poxypmpoxy)-pheny@ropane can, in the presence of catalytic 
quantities of halide ions, cause dehydrochlorination of ‘ICE to exptive diiomacetylene. Colldkbn~ to Avoid: Exposure to &ht, moisture, 
ignition sourcu, and incompatibles. Hazardous Products of Decomposhiotn Thermal oxidative decomposition of TCB (above 380 ‘c) or exposure 
to ubraviolet light can produce carbon dioxide (Co,, and toxic dichbxn acetylene (explosive), chlorine, hydrogen chloride, and phosgm gas. 

German~~(Class B. just&biy suspected of having cat&tog& pot&iaQ &-NIOSH (Class X, carcinogen defined with no further categor- 
ization). Summary of Rkksr TCE vapor is irritating to the ey* m and respiratory tract and inhalation of hi8h ConcentratiOnS cart Id to SWCXO 
CNS effects such as unconscious new, vent&ular anythmias. and death due to cardiac arrest Mild liver dysfunction was also seeu at levels high 
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can lead to dermatitis by &fatting the shin. Chronic toxicity k 
observed in the victims incmasin g intolerance to alcohol characterized by Yegreasers flush’. a transient redness of the face, trunk, and arms. The 
~phoric effect of 77X has led to graving, and habitual sniffig of its vapors. Continue on next page 



No. 3 12 Trichloroethylene 9192 

EPA D&ignatkms 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.653 

- OSHA Designaff ens 
Listed as an Air Contaminant (29 CFR 1910.1OOO,Table 2-l-A) 

women workers &xi decreased libido in maI& atexposunzs $‘gl; enough to &use CNS effects. TCE is eliminated &hanged in expired air and as 
metabolitcs (trichlomacetic acid & trichIaroethano 1) in blocd and urine. Medeal CondItSons Aggratited by Long-Term Exposures Disorders of 
the nervous sys&zm, skin, heart. liver. and kidney. Target Organs: Respiratory, central 8t peripheza1 nervous, and cardiovascular (heart) systems. 
liver, kidney. and skin. Primary Entry Routes: Inhalation, skin and eye contact, and ingestion (rarely). Acute Effects: Vapor inhalation can 
cause eye, IK)S~. and throat irritation, nausea, bhured vision, overexcitement. headache, drtmkenness, memory loss, irregular heartbeat (resulting in 
sudden death). unconsciousness, and death due to cardiac fail- Skin contact with the liquid can cause dryness and cracking and prolonged 
exposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watering, with comeal epithelium injury 
in some cases. Ingestion of the liquid can cause lip, month, and gastrointestinal irritation. irregular heartbeat, nausea and vomiting, diarrhea 
(possibly blood-stained), drowsiness, and risk of pulmonary aiuna (fluid inlnngs). Cbronlc Effects: Effects may persist for several weeks or 
months after, repeated exposure. Symptoms include giddiness, irritability. headache. digestive disturbances. mental confusion, intolenmce to alcohol 
(degreasers flush). altered color perception, loss or impairment of sense of smell, double vision, and peripheral nervous system function impairment 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the fingers From direct contact with TCE liquid. 
FIRST AID Eye-s: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physic-m immediily. Skin: @i&y remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison 
control center and unless o&&se advised, have that ccmciuas und alu! person drink 1 to 2 glasses of water. then induce vomiting. Do not give 
mi& as its fat content .flCE is lipid soluble) may inhance gastrointestina absorption of TCE. Note to Physicfans: ‘ICE elimination seems to be 
triphasic with half lives at 20 min, 3 hr. and 30 hr. Some success is seen in treating patients with propranolol, atropine, and disulfiram. Monitor 
urine and blood (lethal level = 3 to 110 pg/rnl.J rnetabolites. BEI = 100 mg/g creatinine (trichloroacetic acid) in urine, s~lple at end uf nwJwe& 
BE1 = 4 mg/L (trichloroethanol) in blood. sun@ ut end ofshifi uf end uffhc workweek. These tests are not 100% accurate indicator of exposure; 
monitor TCE in expired air as a udmnatory test. 
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Spill&e& Immediately notify safety personnel, isolate and ventilate area, deny entry. and stay upwind. Shut off all ignition sources. For small 
Spills, take up with ear& sand v  erm%ite, or other absorbeac noncombustiik material and place in suitable contati for later disposal. For large 
spills, flush to containment arca where dcasity stratification win form a bottom TCE layer which can be pumped and containerized. Report any 
release in excess of 1000 lbs. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxiclty Values: Bluegill sunfish, LC, = 44,700 pg# 
96 hr. fathead minnow (Pimephalcrprom&s), I& = 40.7 mg,&% hr. EnvIronmental Degradation: In air, TCE is photooxidized with a half-life 
of 5 days and rrparted to form phosgeae, dichloroacetyl chloride, and farmy1 chloride. In water it evaporates rapidly in minutes to hours. TCE 
rapidly evaporates and may leach since it does not absorb to &imeat. Soil Absorptbn/Mobillty: TCE has a Log K, of 2, indicating high soil 
mobility. De: Waste TCE can be poured on dry sand and allowed to vaporize in isolated location, purified by distillation, or returned to 
supplier. A potential candidate for rotary kiln incineration at 1Ms to 2912 ‘F (820 to 1600 ‘C) with an licid scrubber to remove halo acids. Contact 
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

Listed as a RCRA Hazardous Was& (40 CFR 261j3 & 261.31): No. UZ28 & Foo2 (spent solvenf) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). 100 lb (45.4 kg) [* per RCRA, Sec. 3001, CWA Sec. 

311 (b)(4). & CWA Sec. 307 (a)] 

Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass). per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regdati~ns (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH- 
approved resp’kator. At any detectable concentration, wear a SCBA with a fuIl facepiece operated in pressure demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage‘tanks), wear an SCBA. Warning! Air-pur#j+tg respira- 
km do nut pro&tz workers in axygen-deficirnl atmosphtu. If  respizators an used, OSHA requires a respiratory protection program that includes 
at Icase medicaI certification. training. fit-testing periodic env ironmental monitoring. maintenance, inspection, ckaning. and convenient, sanitary 
storage areas. Other: Wear chemically protective gloves, boots, m and gauntlets made from Viton or Neoprene to prevent skin contact. Do aof 
use natural rub&r or polyvinyl chloride (PVC). Ventilation: provide general and local exhaust ventilation systems to maintain airborne concentra- 
tions below OSHA PELS (Sec. 2). Local exbaost ventilation is prefezred because it prevents contaminant dispersion into the work area by control- 
ling it at its ~ourcc..(*~~) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from 
your shoes and ckan personal protective equipment. Commentr: Never cat, drink. or smoke in work areas. Practice good personal hygiene 
mpccially before eating, drinking, smokin& using the toileb or applying cosmetics. 
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Storage RequIremet& Prevent Dhysical damane to containers. Store in steel drums. in a COOL ti. well-ventilated area away from sunlieht heat 
ignitic& sour&. and incompatibles &cc. 5). St&e large quantities in galvanized iroi black ir&, &steel containers; small &bunts iu da& (;lmb&) 
colored glass bottles. Englneerfng Controls: To reduce potential health haza&, use sufficient dilution or lccal exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to 
he solvent or its vapor. Do not qse open electric heatem, high-w- processes, arc-welding or open flames in TCE atmospheres. Admlnis- 
lrutive Control+: Consider preplacement and periodic medical exams of exposed workers with emphasis on skin, respiratory. cardiac, central and 
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BEIs). Instruct employees on safe handling of 
T-OF 

DOT Shlppin 
DOT Hazard ?kbissz 6.1 

Name: Trichloroethylme 

ID No.: UN1710 
DOT PackIn 
DOT Label: w 

Group: Ill 
eep Away From Food 

DOT Special Provisions (172102): N36, Tl 

Transportntlon Data (49 CFR 172101) 

c) Bulk Packaging: 

uantity Limitations 
Passenger Aircraft or Railcar: 60L 

b) Cargo Aircraft Only: 220L 
Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

WSD.$ CoUcctim References: 26,73.100.101.103.124.I26.127,132,133.136,139.140.148.149,153. 159,163.164,167,168.171,174.175.176.180. 
Prepared by: M Cannon, BA; Industrial Hygiene Revkn: D Wilson, CL& Mcdksl Rcvkw: AC hriinghm. MD 
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vlinyl CbiorMe (C&Cl) Description: Derived from etbykne dichloride and alcoho 

Material SafeQ Datiz Sheets Collection: 
Sheet No, 382 
Vinyl Chloride 
Issued: 7/78 Revision: C, 9/92 

:potassium. by reaction of acetylene - h 
tnd hydrogen chloride (as gas or liquids), or by oxychlorination where ethyle~~e reacts with hydrochJoric acid and oxygen. 1 4 
nhibitors such as butyl catechol, hydmquinone, or phenol are added to prevent polymerization. Used in the plastics industry 
br the production of polyvinyl chloride resins, in organic synthesis and formerly as a refigerant, extraction solvent. and 

k 1 

m+llant (banned in 1974 because of its carcinogenic activity). 
3tber Designations: CAS No. 75-01-4. chloroetbylene, chloroe&e& ethylene monochlori& Trovidur, VC. VCM. 
Hanufacturer: Contact your supplier or diseibutor. Consult latest Chemical Week Buyus’ GuidcCn) for a suppliers list 

iE* 

Cautions: Viiyl chloride is a confmed human carcinogen. Vapor inhalation leads to central nervous system (CNS) ii 42 
iepression. The liquid can cause frostbite. It is a flammable gas at room temperature and polymerizes on exposure to aSor PPE - Sec. 8 
sunlight. Avoid exposure to VC through engine&ng controls and wearing PPE 

+ chronic effecu * 

Vinyl Chloride, ca 98 to 99%. Impurities include water, acetaldehyde, hydrogen chloride, hydrogen peroxide, methyl chloride, butane, 
l&butadiene, chlorophene, diacetylene, vinyl acetylene. and propine. 

1991 OSHA PELs 199293 ACGIH TLV 1985-86 Toxicity Data* 
B&TWA: lppm TWA: 5 ppm (13 tig/m3) Man, inhalation, TC&z Intermittent exposure to 200 ppm for 14 p 
Ceiling: 5 ppm; OSHA-X TLV-A! caused liver tumors. 

Man, inhalation, TC!,: 30 mg/m3/5 yr caused spermatogenesis. 
1990 MOSH REL 1990 DFG (Germany) TRK* Human, inhalation, ‘IQ Continuous exposure to 300 mg/m3 for an 
NIOSH-X Existing Installationsz 3 ppm undetermined number of weeks caused blood tu’mors. 

MAK-Al Rat. oral, LDti 500 mglkg; toxic effects not yet reviewed 

* lRK (tedmical arposure limit) is used in place of MAK when a mat&l is a cardnogen. Unlike an MAK below which no adverse effti am expected. the TRK 
~a~setbelqwwhichrdvmeeff’eazmaystillocaP.?hirirbruedonthetheotythatimaleculedacardnogaricsubsuncemaystillproduceatmnor.The 
Tiucissettoallowforan ble risk (for example. 1 tuma in I million persons may be sfn acce+Je risk). 
t See NIOSH,RTECS (KU!), for additional mutati~rcprodactive, tumorigenic, and toxicity data. 
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Boiling Point: 7 l F (-13.9 l C) Water Solubility: Slightly soluble, 0.1% at 77 ‘F (25 ‘C) 
FreezIng Polntz -245 ‘F (-159.7 ‘C) 0th SolubilIties: alcohol, benzene, carbon tetrachloxide, ether, hydrocarbon and oils. 
Molecular Welght: 625 Vapor Pressure: 2530 mm Hg at 68 ‘F (20 l C), 400 mm Hg at -18.4 ‘F (-28 l C) 
Spedfic Gravity: 0.9106 at 68 ‘F (20 ‘C) Critical Temperature: 304.7 ‘F (151.5 ‘C) 
Ionization Potential: 9.99 eV Critkal Pressure: 56.8 atm 
Refraction Index: 1.370 at 20 ‘C/D Vkcosity: 0.01072 CP at 68 % (20 ‘C). g(u; 0.28 CP at -4 ‘F (-20 l C), liquid 
Surface Tension: 23.1 dyne/cm at -4 l F (-20 ‘C) Appearance and Odor. A gas at room temperature. Usually found as a compressed/ 
Odor Threshold: 2000 to 5000 ppm* cooled liquid. The colorless liquid forms a vapor with a pleasant et&real odor. 
Vapor Density (Air = 1): 2.155 

Tl7cacmdvapor cancentntion that can be detected by bumaru bas not been adequately dctamined and varies from one individual to anotbw. from impurities, 
and pbably from exposure duration. ‘lb eder the&old is not an aecuxatc warning of exposure. 

. . .,. . . . . . . . . . . . . . . . 
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Flash PO& -108.4 ‘F (-78 ‘C) OC 1 Autoignkion Temperature: 882 ‘F (472 ‘C) 1 LEL: 3.6% v/v 1 UELz 33% v/v 

Ext@ukblng Media: For small fxes, use dry chemical or carbon dioxide. For large fires. use water spray, fog, or regular foam. Unusual Fire 
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to an ignition source and flash back. VC may 
polymaize in cylinders or tank cars and explode in heat of fire. Vapors pose an explosion hazard indoors, outdoors. and in sewers. VC decom- 
poses in fire to hydrogen chloride. carbon monoxide, carbon dioxide, and phosgene. Burning rate = 4.3 mm/m& Special Fire-flghtlng Proce- 
dures: Because fire may p;roduce toxic thermal decomposition products, wear a self-contained bread&g apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tank, tank car, or tank truck burn unless leak can be 
stopped. Ear massive fne in cargo area, use monitor nozzles or unmanned hose holders, if this is impossible, withdraw from area and let fire bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fxe. Do not release runoff 
from fire control methods to sewers or waterways. 

. . 
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Stabllity/Poiymerization: Long term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride. 
VC can-poly&e&e on exposa&to light & in presence of a catalyst Chemical &ompatibilities: VC can explode on &tact with oxide of 
nitrogen, may lt’berate hydrogen chloride on exposure to strong alkalies, and is incompatible with copPer, o~idii, aluminum. and pemxides. In 
the pesmce of moisture, VC attacks iron and steeL Conditions to Avoid: Exposure to sunlight, air. heat, and incompatibles. Hazardous 
ProductJ of Decomposithm: Thermal oxidative decomposition of vinyl chloride can produce carbon oxides, and chloride gas. 
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Cmdnogenieity: Vinyl chloride is listed as a carcinogen by the IARC! (Class 1, s@kient kwMn evi&nce)$l*) NTP (Class 1, suffiient hwnan 
evidam#~ ~OSH(Class X, carcinogen defined &tho~ further cukgorizatim~ 
DFG (MAK-Al , capable of inducing mafignunt tuners in humans)> 

!*a)ACGIH (J’LV-Ai, confumed-human cu%~ogen),(163) 
l@) and OSHA (class X, carcinogen defined without further categoriza- 

tion)Jtm Liver tumors (angiosarcomss) are confiied from VC exposure. Other tuniors of the CNS, respiratory system, blood, and lymphatic 
system have occurred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agent. Summary of 
Rlskr: Vapor inhalation causes varying degrees of CNS depression with noticeabk anesthetic effects at levels of 1% (10.000 ppm). Studies have 
shown loss of libido and sperm in men exposed to VC and in Russian studies, 77% of exposed women experienced ovarian dysfunction, benign 
uterine gmwtbs. and prolapsed genital organs. However, no teratogenic effects have been seen in offspring of exposed workers. 

conlinue on next pl.p 
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may be absorbed as well. The compressed liquid can cause frostbite. Vapors are severely5nitating to the eyes. Chronic exposure can cause cancer and a 
triad of syndromes known as GyZ chloride diseuse. Medical Conditions Aggravated by Long-Term Exposure: Liver, cardiac. pulmonary, and 
connective tissue disorders. Target Organs: Liver, CNS. respiratory and lymphatic systems, bone, and connective tissue of the skin. Primary Entry 
Routes: Inhalation, skin/eye contact. Acute Effects: CNS effects include fatigue, headache, vertigo, ataxia, euphoria, visual disturbances, dulling of 
auditory cues, numbness and tingling in the extiemities, narcosis. uncon~~iousnea~. and dealh due to respiratory failure. Respiratory problems include 
dyspnea. asthma, and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver caocm, confiied because of the otherwise rarity of its 
type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chloride industry but agents other than VC may be responsible; authorities 
are still debating this issue. A triad of other effects are associated with VC exposure. Acro-osteolysis is associated with hand cleaning of polymerization 
vessels and characterized by dissolution of bone in the hands, especially when associated with resorption. Raynaud’s Phenomenon is a vascular disorder 
marked by reCUrrent spasm of the capillaries and especially those of the fmgers and toes on exposure to cold. This is usually accompanied by pain and in 
severe cases may progress to local gangrene. Sclerodetmatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a 
slowly progressive disease marked by deposition of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear. 
Arthralgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities may ti occur. 
FIRST AID Eyes: Do notallow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: @i&y remove contaminated clothing. 
Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
For frostbite, immerse affected area in 107.6 ‘F (42 l C) water until completely rewarmed. Do no1 use dry heat. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Unlikely! VC is a gas above 7 l F (-14’C). Note to Physicians: Endotracheal intubation may be 

Spill/Leak: Notify safety personnel. isolate and ventilate area, deny entry, and stay upwind. If possible without risk, stop gas flow. Shut off ignition 
sources. Report any release > 1 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environm+al Transport: VC reacts with hydroxyl 
radicals in the trophosphere with a half-life of 1.2 days. The half-life = a few hr in photochemical smog. Reaction products in the air include chloro- 
acetaldehyde, hydrogen chloride, chloroethylene, epoxide, formaldehyde, formyl chloride, formic acid, and carbon monoxide. In soil, VC rapidly volatil- 
izes. What does not evaporate will be highly mobile and may leach into groundwater. In water, VC is not expected to hydrolyze. bioconcentrate, or 
absorb to sediment It will rapidly volatilize with an estimated half:life pf 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/se 
and a wind velocity of 3 mete&c. In waters containing photo&nsitizers such as humic acid, photodegradation will be rapid. Soil Absorption/Mobility: 
From an estimated solubility of 2.700 ppm, a Koc of 56 is established for VC which indicates high soil mobility and potential to leach into groundwater. 
Disposal: Dilute any waste compressed liquid to a 1% solution and remove phenol inhibitor as sodium. Pour pnto vermiculite, sodium bicarbonate, or a 
sand & soda ash mixture (!?O/lO). Add slaked lime if fluoride is present. Mix in paper boxes, place in incinerator, cover with scrap wood and paper. and 
ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator fxebox equipped with ti afterburner and 
‘alkali scrubber. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.; 
EPA Deslgnatlons 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U043 

OSHA Designations 

SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as an Air Contaminant (29 CFR 1910.1000, Table 2-1-A) 

~ 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERClA Hatious Substance* (40 CFR 302.4): Final Reportable Quanti~ (RQ). 1 lb (0.454 ka) I* ger CWA. Sec. 307 (a): CAA. Sec. 

Goggles: Wear protective eyegkrses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 Cm 1910.133). Because contact 
lens use in industry is controversial. establish your own policy. Respirator: Seek professional advice prior fo respirator selection and use. Follow OSHA 
(29 CFR 1910.134) and. if necessary, wear a MSHA@IOSH-approved respirator. According to NIOSH?*. for any detectable concentration use a SCBP 
of supplied-air respirator with a full facepiece operated in pressuredemand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 
respirator recommendations. For emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks), wear an SCBA. Warning! Air- 
Xuifring respirators & not protect workers in oxygen-ciejicienl atmospheres. If respirators are used. OSHA requires a written respiratory protection 
mgram that includes at Ieastz medical certification, training, fit-testing, periodic environmental monitoring, maintename, inspection, cleaning, and 
zonvcnient, sanitary storage areas. @her: Wear chemically protective gloves. boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to 
>revent skin contact. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations belowthe OSHA PEL’s (Set 
?). Local exhaust ventiition is preferred because it priwents contaminant dispersion into the work area by controlling it at its source.(to3) Safety Stations 
Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities, Contaminated Equipment: Separate 
work clothes from street clothes, launder before reuse and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal 
lygiene after using this material, especially before eating, dt$king, smoking, using the toilet, or applying cosmetics. 
Section 9, g+al,p~e&~tiiins .zZ.d &?&.&.4$.@. : ” :’ ‘. .; i: .. : . . . “:’ :_ . . . ...-/. 
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jtorage Requirements: Store in a cool, dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts 
hould be stored in steel containers under pressure. Keep separate from incompatibles (Sec. 5). Venting, under pressure should be safety relief. At atm, 
wuing should be pressure vacuum Regularly monitor inhibitor levels. To avoid static sparks, electrically ground and bond all equipment used with VC. 
ivoid open flames, spark formation and electric discharges around VC. Englneerlng Controls: To reduce potential health hazards, use sufficient 
lilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. Install Class 1. Group C 
JectriCal equipment. Adminlstratlve Controls: Inform VC exposed personnel of hazards associated with its use. Preplacement and periodic medical 
Xams of workers exposed above th& action level is mandatory under OSHA 29 CFR (1910.1017). Monitor for liver cancer, scleroderma, pneumonitis. 
lotting abnormalities, and acro-osteolysis. 

)OT Shipping Name: Vinyl Chloride 
Transportation Data (49 CFR 172.101) 

)OT Hazard class: 2.1 
Pa&a@ Authorizations 

D No.: UN1086 
a) Except t ns: 173.306 

Quantity Limitations 

)OT Packfn Group: . . 
b) Non-bulk Packagin : 173.304 

a) Passenger Aircraft or Railcar: Forbidden 

)OT Label: K ammable Gas 
C) Bulk PackagIng: 17 f  114 & 173.315 

b) Cargo Aircraft Only: 150 kg 
Vessel Stowage Requirements 

:PeCiat Provisions (172.102): 844 a) vessel Stowage: B 
b) Other: 40 

‘s&S co~~cnbn References:26 73.100.101.103.124.126,127.132,133.136,140,148,149.153.159.16~. 163,1644,167.168,171.174,175 
repared by: M Ganucn, BA; I&shial Hygkne Review: PA Ray, MPH, CIH; Medical Revfew: AC Darlington. MPH, MD . 
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Material Safety Da&a Sheets Cbllection: 
Genium Publishing Corporation 

1145 catalyn stree-t Sheet No. 708 
Schenectady, NY 12303-1836 USA Vinylidene Chloride 

(518) 377-8854 .  e 

I  Issued: 4/90 

hylkiene Chloride Description: prepared from ethylene chloride. Also prepared from vinyl chloride by successive 
f43 

NFPA 
:hlorination and dehydrochiorination steps. Used primariiy as a co-monomer in producing vinylidene copolymers 
Saran@, Velon@) for films and coatings. Also used in producing methyl chloroform, vinyl chloride resins, plastics. 
:hloracetyl chloride; in adhesives; as a component of synthetic fibersl a chemical intermediate in vinylidene fluoride ci _ 242 

synthesis; and for l,l,l-trichlomethane. A common constituent in our en vhonment, measurable quantities of vinylidene 49 
hloride are found in poorly ventilated areas with a high concentration of plastics. It is a notable contaminant in recycled HMlS 
dr envimumeuts such as nuclear submarines and spacecraft 
3ther Designations: CAS No. 0075-35~; C$.$Z’2; l,l-DCE; 1,ldichloroethene; urym-dichloroethylene; VDC, vi- 
lylideoe dichloride. 
Manufacturer: Contact your supplier or distriiutor. Consult the latest ChemicahveeABuyers’ Guide(‘Q for a suppliers list 
Comment: At temperatures above 32 ‘F/O l C and especially in the presence of oxygen or other suitable catalysts, vi- 
lylidenc chloride polymerixes to a plastic. Themfore, commercial products may contain smail proportions of inhibitors to 
mserve the monomer. 

:! 42 

Vinylidene chloride, ca 100% 

DSHA PEL ACGHI TLVs, 1989-90 Toxicity Data* 
3-hr TWA: 1 ppm, 4 m@mr TLV-TWAr 5 ppm, 20 mg/m’ Mouse, skiu, TDb: 4840 mglkg has tumorigenic effects on skin, append- 

TLva 2oppm, 79 mg/d ages, lungs, thorax, and respiration 
NIOSH m 1987 Rat,, inhalation, L&,: 6350 ppml4 hr 
None established Human, inhalation, TC&J 25 ppm produces changes in behavior (general 

auesthetic), the liver, kidoey, ureter, and bladder 

L See NI~RTECS (YZ8061ooa). for addiIioaal mutative rep&u&e, tumorigeaic, aad toxicity data. 
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Boilhg Point: 89.1 ‘F/31.7 l C at 760 mm Hn Molecular Wekht: 96.94 g/m01 
Melt& Poinnt: -188.5 ‘F/-122.5 ‘C - Specific Gravity <rzO = l-at 39 ‘F14 ‘C): 1.2129 at 68 ‘F/20 ‘C! 
Vapor Pressure: 591 mm Hg at 77 T/25 ‘C 
Vapor Density (Air = 1): 3.4 

Water Solubility: Sparingly soluble (OX4 % wt&ol in water at 68 W20 ‘C) 

Appearance and Odor: Colorless, volatile liquid with a mild, sweet odor that resembles chloroform. Most persons can detect vinylidene chloride 
at 1000 ppm, but others can detect it at less than 500 ppm. Neither odor is adequate to warn of excessive exposure. 
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Flash Pokt: -19 W-28 % 1 AutoignItion Temperature: 1058 ‘F/570 % 1 LEL: 5.6% v/v 1 UEL: 11.4% v/v 
ExdnguUfng Media: Use dry chemical, alcohol foam, or c&n dioxide. Use water to ~001 ftre-exposed containers. 
Unusual Fire or Explosion Haxardss Vmylidene chloride is a very fkmmabIe and volatile liquid with a burning rate of 2.7 mmhnin. This 
material is a very dangerous fm haxatd and moderately explosive when exposed to heat or flame. It may explode spontaneously since the vapor 
forms expIosive mixtures with air. At elevated temperatures; polymerization may take place and containers may rupture. 
Special Fire-fighting Proeedurcaz S&e vinylidene chloride may be poisonous if inhaled or absorbed through the skin, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode with a fully encapsulating suit. Kq 
u~eeessary peopk away from the hazard area. Vapors may travel to an ignition source and flash back Be aware of runoff from fire control . 
methods. Do not release to sewers or waterways. 

.  .Y I . .  .  .  .  .  <+. . , . .  , . “”  . , . . , . . .  p..... , . . . . . . . . . . . . . .  li .~~~:.:~~:.:.:.:~:.:.:.:~~~~~..~?~.:.:.:.?:.:~.:.:.:.:.:.:.:.:.~.:~:~~~~:~,~ . : . .  :,:f::~~:~~:~::~.~~.;~:~:~.:::~:~,~~,:~:. .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . (  .  .  ‘;.; >: :  : . :  .  .  .  .  .  .  .  .  .  .  . . I . . . . .  .y> .  .  .  .  .  
.  .  .  .  .  .  .  .  .  .  .  .  .  .._ .‘. ‘A...‘.... . : . .  

&j.w.. 
(.~,: 

. ,  .  .  .  .  .  __ 
~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .ii:~~~~~~~~~~~~~~~~~~~~~ 

:~:j~:~~-...:::~j~.:~.:~~~.~...:.:~.:.:..:. ; . . . . . .  ..::<-.>< c....+ :,.:.>:.* .  . . . )  . . , .  - . . .  _n v .  .  . . ,  . : .  :  , : : .  p* <&t%:.*.:.: \  ~:~.~.:.:.~:.:.:,:.:.:.~~~.~.~~~:~:,:.:.:.:..~ ._. zj .  .  .  .  .  3,.> .  .  .  .  .  .$..j.. . , .  ._. . . . , . . . .  Z$...Z .  .  .  .  .  .  .  .  .  .  ( . I ; ;  .  .  .  .  ; . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .._. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2’. .  .  .  .  .  .  .  .  .  .  .  .  . , . . . ,_,:  ,_,.(, L J., . . . . .  ~,.>..<~ .j , . , .  _,. , . , . , .  . , , , .  i... . , , .  . , .  .~2.,~. _.... 5 ,..._ .  .  .  .  .  .  .  .  .  .  

Stabiihy/Polymerixatkn: Vmylidene chloride is self-reactive. If stoned between -40 W-40 ‘C and 77 ‘FRS % in air without an inhibitor, this 
material rapidly absorbs oxygen and forms a violently explosive peroxide. The heat of polymerixation is -185 Cal/g (inhibited). When unstable. vi 
nylidene chloride ddcomposes into chlorine, hydrogen chloride, phosgene, and formaldehyde. Hazardous polymerization can occur if exposed to 
sunlight, air, copper, aluminum, or heat. 
Chemical Incompatlbl.litles: This material reacts violently with chkrosulfonic acid, nitric acid, and oleum; and vigorously with oxidizing mate- 
rials. 
Hazardous Products of DecomposftIon: Thermal oxidative decomposition of vinylidene chloride can produce highly toxic fumes of chlorine 
(ClJ aud hydrogen chloride @ICI). 
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Carciaogenlcity: Neither the NTP, IARC, aor OSHA lists vinylidene chloride as a carcinogen, although the ACGIH suggests it is a suspected 
:arciaogen. Various animal studies su 

3 
est a high rate of cancer ia species-specific testin 

Summary of Risks: Vmylideae chlon e is an irritant to the skia, eyes, and mucous mem % 
; application to humans does not appear valid. 
raaes, although any inhibitor ia vinylideae chloride 

nay partl injury ia experimental 
animals. Jo 

cause the irritation. VDC is narcotic at concentrations greater than 4000 ppm, aad has caused liver and kidae 
lutioas containing the inhibitor MEHQ (monomethyl ether of hydroquiaoae) may cause leucoderma (white s LII ) aad serious eye 

d 
inky. 

edlcal Conditions Aggravated by Long-Term Exposure: None reported. 
l’aareet Oceans: Skia. eves. central nervous svstem. hver. and kidneys. 

. 

Pr&ar E&y Rout&~Iahalatioa. e . - - 
Acute 2 ffects: Inhalation of VDC causes narcosis and respiratory irritation. Concentrations of 4000 p 
eventually unconsciousness if the exposure continues. IO raonke 

J 
studies, exposure to 200 ppm caus ecf 

m lead to symptoms of drunkenness and 
acute liver injury with a mechanism 

similar to carbon tetrachloride. Animal studies iadicate acute lu oev chsaaes in high-level exoosures. Eve contact may cause conjunctivitis. 
$~ygg;g$?g aad iritis. VlX also causes skin aad mu&s m&brane i&ation. * 

1 chronic inhalation, viaylideae chloride may cause hepatic and renal dysfunction. Ia monkey studies, long-term inhalation 
at a 48-opm level caused liver and kidney damage aad death. 
FIRST-m 
Eyes: Flush immediately, including under the eyelid:, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quick 
[ahalation: K 

remove contaminated clothia 
emove exposed person fo fre f 

. After nosing affected skin v& floodiag amonnts of water, wash it with soap aad water. 
air aad support breathia as needed. 

Cagestion: Never give anything by mouth to an unconscious or coavu K* 
water, then iaduce repeated vomiting until vomit is clear. 

mg person. If ingested, have a conscious person driak 1 to 2 glasses of 

After first aid, get appropriate la-plant, paramedic, or community medical support. 
Physician’s Note: Solutions coataiamg increased MEHQ concentrations are caustic and should not be removed by emesis. There is no specific 
treatment for VDC intoxication. but if significant amounts have beea iaecsted. monitor the -tieat for liver aad kidney failure. 

., ., ., y 
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SalllfLeak: Desinn a& mactice a vimlt&ne chl0rid.e s~ili control und cotienneasure D&III (SCCPL Notify safety aersoaael. evacuate all 
&ecessary perr&ael Gorn hazard a&+, remove all he& and ignition sources, and veatil’ate &a Cl&aup p&sonail ihould pr&ect against 
inhalation aad skia and eye contact For lab spills, absorb the spill with paper towels sad place la a hood to allow liquid to evaporate. For large 
spills, absorb bulk spill with cement powder, fly ash, sawdust, or commerc ial sorbeats. Place waste ia appropriate disposal containers. Follow ap- 
plicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 5000 lb (2270 kg) [* per Clean Water Act, Sec. 31 (b)(4) 
Sec. 307(a); per RCRA, Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart 2): Not listed 

Goggles: Wear protective eyeglasses or chemical safe o 
Respirator: Follow OSHA respirator rc uhtioas (29 

%e 
PfS F 

les, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
1 10.134) and, if necessary, wear a NIOSH-approved respirator. Resplrato canisters 

containing alkaline materials should not used because dicbloro acetykne caa be formed. For emergency or aoaroutiae operahoas (c eaniag r 
spills, reactof vess$s! or stor?ge tanks), wear an SCBA. 
gt~e;la 

:st 
: &-punfymg respirators do not protect workers in oxygendefici:at atmospheres. 
ear uapervious gloves, boots, aprons, aad gauntlets to prevent skm contact Rubber gloves are recommended. 

Ventilation: Provide eneral and local explosion-proof ventilation systems to maintain airborae concentrations below the OSHA PEL and 
ACGIH TLVs (Sec. 2f. Local explosion-proof exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by con- 
trolliig it at its source.tlOrJ 
Safety Statkms: Make available ia the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact leases ia the work area: soft leases may absorb, and all lenses concentrate, irritants. Remove this 
material from 
Comments: 3 

ur shoes aad equipment. Launder coatamiaated clothing before wearing. 
ever eat, driak, or smoke ia work areas. Practice good personal hygiene after using this material, especially before eatlng, drinking, 

smoking, using the toilet, or applying cosmetics. 
__._ -  

. . _  
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Storage Requirements: Store vlaylidene chloride in tanks with nickel, glass, or baked phenolic liaiags at 14 ‘F/-10 ‘C in the absence of light, air, 
water, and other polymer&ion initiators under a nitrogen blaeet (at lO-psi pressure and an oxygen content less thaa 100 ppm). Outside or 
jetached storage is preferable. If stored inside, store in a standard flammable liquids storage cabinet separate from oxidizing materials and 
incompatible materials (Sec. 5). 
Engineering Controls: VJX requires special handling, precautions, aad employee.trainiag. Do not handle VDC without adequate veatilation sad 
Foal protective gear. Limit exposures to viaylideae chloride by improving housekeeping procedures. Keep VDC away from all heat and 
ignition sources. Ail engineering systems should be of maximum explosion-proof design, electrically grounded. aad bonded. 

Transportation Data (49 CFR 172.101, .102) 

DOT Shipping Name: Viaylldeae chloride, inhibited 
DOT Hazard Class: Flammable liquid i 
ID No.: UN1303 
DOT Label: Flammable liquid 
DOT Packaging Requirements: 173.119 
DOT Packaging Exceptions: 173.118 

lM0 Shfpplag Name: Viiylldene chloride, inhibited 
IMO Hazard Class: 3.1 
IMO Label: Flammable liquid 
lMDG Packaglng Group: I 
ID No.: UN1303 

MSLX Cdl&ion References: 7,26,38,53,73,84,85,87,89,100. 103,124,126,127,129,1~, 136 -_ _-- 

. ,-\ 
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Material Safety Data Sheets Collection: 

Sheet No. 300 
Acetone 

I Issued: 1 l/77 Revision: F. 9/92 

Used as a solvent for pair& v 

nail polish remova; in the extra&on of various principles from animal and plant substances; in hardening and dehydrating HMlS 
tissues; in cellulose acetate (eqecially as spinning solvent); as a solvent for potassium iodide and permanganate;-as a H 1 
delusterant for cellulose acetate fibers; in the specification testing of vulcanixed rubber products. 
Other Deslgnatlons: CAS No. 67-64-l. AI3-01238, Chevron acetone, dimethylformaldehyde, dimethylketal, dimethyl ii 30 
ketone, 8-ketopropane, methyl ketone, propanone, 2propanone, pyroacetic acid, pyroacetic ether. PPE* 
Manufacturer: Contact your supplier or distributor. Consult latest Chem&zal Week Buyers’ Guid@) for a suppliers list. *SW.8 

Cnutlons: Acetone vapor is a dangerous fze and explosion haxard. High vapor concentrations may produce narcosis (unconsciousness). 
prolonged or mpeated skin contact causes dryness, irritation, and mild dermatitis. . . . . . ~ ..,. _. .~ . . . . . . . ,....... 2.,.~.~...~..,~ . . . . . . . . . . . . . . . .. ....i....,. “..j”“‘.. .,;;> .:.... . . . . . . . . . ..... . . . . y.y.;yAv . . . . . . . . . . ‘..~:.:,~y-~:.:.::,:~..:,:.:.:..~.~.:~~~ ~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _....,.. . . . . . . . .._....._.. .._ . . . . . . . _...,._._.__._..._..................... Y.., .‘..k *...>.>.z . . . . . . . . . . > ..,..,.,.._,.,.._._................. .._..... _...,.,, .._.___._ .:: ____,., 
Acetone, 99.5% plus 05% water 

1991 OSHA PELs * 1992-93 ACGIH TLVs 
8-brTWA:7SOppm(18OOmg/d) TWA:75Oppm(1780 mg/m3) 
15-minSTELr1~ppm(2400mg/m3) STELt1000ppm(2380mg/ms) 
1990 IDLH Level 
20,ooo ppm 

1990 DFG (GermanyiMAK 
l~ppm(2400Wm 1 

1990 NIOSH REL Categcny I% Snbstancea eliciting very weak 
TWA: 250 ppn’(590 mg/m3) effects (MAR z&O ml&r+) 

Peak 2000 ppm, 60 min. momentary value*, 
3 peaks/shift 

+ In the cellulose acerate fiber industry, enforcemart of the 0sli.A TWA for “doffers” was stayed en 
Ml89 until 9ll190; the OSBA SIEL does nc+ apply to that industry. 

t Momentary value is a level whi& the concentration should never exceed. 

1985-86 Toxlclty Data $ 
Human, eye: 500 ppm 
Human, inhalation, Tc,: 500 ppm produced olfaction 
effects, conjunctival imtation, and other changes 
involving the lungs, thoras or respiration. 

Rat, oral, LD,: 5800 mg/kg altered sleep time and 
produced tremors. 

Mammal, inhalation, TC,: 31500 pg/m3/24 hr 
administered to pregnant female from the 1st to 13th 
day of gestation produced effects on fertility 
(post-implantation mortality). ; 

i See NIOSa, RTECS (AL.315OCOO). for additional irritation, mutation, re~xodnctive, and toxicity data. 

Boiling Point: 133ZF (56.2 ‘C) at 760 mm Hg Molecular Weight: 58.08 
J?reezlng Point: -139.6 ‘F (-95.35 n C) Specific Gravity: 0.7899 at 20 ‘C/4 ‘C! 
Vapor Pressure: 180 mm Hg at 68 % (20 ‘C),400 mm Hg at 103.1 ‘F (395 ‘C) 
Saturated Vapor Density (Air = 1.2 kghr$, 0.075 lh/fts)t 1.48 kg/m3. .O93 lb/ft3 

Water Sohtbillty: Soluble 
Other Solttbllitfes: Alcohol, benzene. diiethyl formamide, 

Refractive Index: 1.3588 at 20 ‘C 
Appearance and odor: Colorless, highly volatile liquid; sweetish odor. 
l Odor lhresholds recorded as a range from the lowest to the highest concentration. 

chloroform, ether, and most oils. 
Odor Threshold’: 47.5 mg/m3 (low), 1613.9 mg/m3 (high)* 
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Flash Point: 0 ‘F (-18 ‘C!), CC I Auto1t?ttitlon Temperature: 869 ‘F (465 ‘C) 1 LEL:2.6%+ 1 UEL: 12.8% v/v 
Mingukhlng Medlat Do not extinguish Ere unless flow can be stopped. For small fires, use dry chemical, carbon dioxide (CC&), water spray or 
alcohol-resistaut foam. For large ftrw, use water 
may be ineffective. Unusual Fire or Explosion azl 

y, fog, or alcohol-resistant foam. Use water in flooding quantities as fog because solid streams 
rdst Acetone is a dangerous fue and explosion hazard; tt is a Class IB flammable liquid. 

Vapors may travel to a source of ignition and flash back, f&exposed containers may explode, and a vapor explosion hazard may exist indoors, 
oatdooxs, or in sewers. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposttion products, wear a self-contained 
breathing a~aratus (SCBA) with a full facepiece 
provides linuted protection. If feasible, remove all @Ezx 

ted in pressuredemand or positive-pressure mode. Structural fEefighters’ protective clothing 
posed containers. otherwise. apply cooling water to sides of containers until well after fire 

is extinguished If the fue becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius. In case of 
rising sound from venting safety device or any dlscolomtion of tank during fire, withdraw immediately. For massive cargo fms, use unmanned 
hose holder or monitor nozzles. Do not release runoff from fire control methods to sewers or waterways. 

StPbllitylPolymerixatlott: Acetone is stable at mom temperature in closed containers under normal storage and handling conditions. Hazardous 
pdyrnerixation cannot occur. Chemical Incom 
nitric acid + sulfiyic acid, chromic anhydride, c R 

Ubllitlest Acetone may form explosive mixtures with hydrogen peroxide, acetic acid, nitric acid, 

pamonosulfuric acid, thiodiglycol + h 
my1 chloride. nitrosyl chloride. hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, 

carbon, chromium trioxide, dioxygen &P * 
gen peroxide. Acetone reacts vigomusly with oxidizing materials and ignites on contact with activated 

ootide + carbon dioxide, and potassium-&r~-butoxide. Other incompatibles include air, bromoform. 
bromine, chloroform + alkalies, trichloromelamine, and sulfur dichloride. Cottdltfons to Avold: Kq acetone away from plastic eyeglass frames, 
jewelry, pens, pencils, and rayon garments. Haxardous Products of Decempositloa: Thermal oxidattve decomposition of acetone can produce 
Co, and carbon monoxide (CO). 

Carclnogenkity: The L4RC$te’) NTP,(l@l snd OSHA(t@) d o not list acetone as a carcinogen. Summary of Risks: Acetone has been placed 
among solvents of comparatively low acute and chronic toxicities. In industry. the most common effects reported are headache from prolonged 
vapor inhalation and skrn irritation resulting from its defatting action. Exposures to less than 1000 ppm.acetone vapor produces only slight eye, 
nose, and throat irritation. Acetone does not have suflicient warning 
i-c. above 2000 ppm. Concentrations above 12000 ppm cause loss 0 r 

patis to prevent repeated.exposures. It is narcotic at high concentrations, 
consciousness. Confinw on nai pa81 

~01992omiWIhblbhin~~ Any~~~~ritbarttb.pluiDkfw~il9pdliicd, 
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Medical CondItIons Aggravated by Long-Term Exposure: None reported. Target Organs: Respiratory and central nervous systems, skin. 
Primary Entry Routes: Inhalation, skin and eye contact. ingestion. Liquid acetone is slowly absorbed through the skin. Acute Effects: Human 
systemic effects by inhalation include eye, nose and throat irritation; nausea and vomiting; changes in EBG (electroencephalogram) and carbohy- 
drate metabolism; muscle weakness; drunken behavior; mental confusion and visual disturbance. In extreme cases, breathing high concentrations 
may produce coma Human systemic effects by ingestion include gastmintestinal irritation, kidney dama 
whte blood cells in the urine), liver damage (indicated by high levels of urobilin and early appearance o f 

e (often indicated by albumin and red and 
bilirubin). coma, metabolic changes, and 

systemic effects described for inhalation. Diiect eye contact by liquid acetone may produce painful burning and stinging: watering of eyes; 
conjuctival inflammation; and comeal injury. Skin contact produces a cold feeling, dryness, and mild irritation. 
Chronic Effects: Cases of chronic poisoning resulting from prolonged exposure to low concentrations of acetone are rare. Workers exposed to 
1000 ppm, 3 hrs per day for 7-15 yrs, complained of dizziness, asthenia (lack or loss of strength), and chronic inflammation of the airways, 
stomach, and duodenum. Prolonged or repeated skim contact with liquid acetone may &fat the skin and cause eczematoid dermatitis. 
FIRST AID 
Eyes: Do IWI allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediate1 
water until cramported to an emergency medical facility. Consult a physician immediately. Skln: d 

and continuously with flooding amounts of 
tickly remove contaminated clothing. Rinse 

with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Carefully dispose of contaminated clothing because it may pose a fm hazard. Inhalation: Remove exposed person to fresh air, monitor for 
respiratory distress. and administer lCO% humidified su 
or convulsing person. Contact a poison control center. s 

plemental oxygen as needed. Ingestion: Never give anything by mouth to an unconscious 
nless the poison control center advises otherwise, have that conscious and alert person 

drink 1 to 2 glasses of water, then induce vomiting. After flrst.ald, get appropriate fn-plant, paramedic, or community medical support. 
Note to Physicians: In symptomatic patients. monitor serum and urine acetone, fluid intake, blood glucose, and arterial pH. Because of the 
prolonged elimination half-life of acetone, the symptomatic patient may need medical supervision for many hours (up to 30 hrs). Patients may 
develop hyperglycemia and ketosis mimicking acute diabetic coma The hyperglycemia may persist for several days following acute exposure. .,. .:.. . . . . . . ., S&tiGti :~~~Zi:~~iI] ; @$Ef ~~~Disi;a@ ‘P~~~;6iji:i.‘~.~.‘~....:~‘.~~~~~,~.~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~ 
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Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide adequate ventilation. 
Cleanup personnel should protect against inhalation and skin or eye contact. If feasible and without risk, stop leak. Use water spray to reduce vapor, 
but rt may not prevent ignition in closed spaces. For small spills. take up with sand or other noncombustible absorbent material and using nonspark- 
ing tools, place into containers for later disposal. For large spills, die far ahead of liquid spill for later disposal. Do not release to sewers or 
waterways. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Toxlclty: LCse Saho gairaheri (rainbow trout): 5540 mg/L/ 
96 hr at 54 ‘F (12 ‘C). LC% (oral) Ring-necked pheasantr >40.000 ppm. Environmental Degradation: Acetone biodegrades when released into the 
environment. The biologrcal oxygen demand for 5 days (BOD5) is 46-55%. Soil AbsorptionlMobility: Acetone volatilizes, leaches, and biode- 
grades if released on soil. Dhposal: Acetone is a good candidate for fluid&d bed, rotary kiln incineration, or catalytic oxidation. Contact your 
supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Deslgnntlons 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. UO02 (ignitability), (40 CFR 261.31): FO03 (spent solvent) 
Listed as a CERCL4 Hazardous Substance* (40 CFR 3024): Final Reportable Quantity (RQJ 5000 lb (2270 kg) [* per Clean Water Act, Sec. 
3 11@)(4)1 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslmrations 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because _ - -- 
contact lens use in industry is controversial. establish your own policy. Respltitor: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary. wear a MSHA/NIOSH-approved respirator. Select respirator based on its 
suitability to provide ad 
For concentrations < 1 08 

uate worker protection for given working conditions, level of airborne contamination. ana presence of sufficient oxygen. 
ppm, wear any chemical cartridge respirator with organic vapor cartridge(s) and wear eye protection to avoid irritation 

or damage-For concentrations ~6250 ppm, wear any supplied-air respirator operated in a continuous-flow mode. For concentrations < 12,500 ppm, 
wear any an-purifying. full-facepiece respirator (gas mask) with a chm-style, front- or back-mounted organic vapor canister. For concentrations c 
20,ooO pprn. wear any supplied-air respirator that has a full facepiece and is operated in a pressuredemand or other positive-pressure mode. For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wea an SCBA. Warning! Air-pur$jGng respirators do not 
urotect workers in oxygen-deficient atmospheres. If respirators are used. OSHA requires a written respiratory protection program that includes at 
least: medical certification, trainin& fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenienS sanitary 
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Polyethylene/ 
ethylene vinyl alcohol, Teflon, or butyl rubber with breakthrough times > 8 hr is recommended for PPE . Ventilation: provide general and local 
exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it 
prevents contaminant dispersion into the work area by controlling it at its source .(l’n) Safety Stations: Make available in the work area emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street 
clothes. Launder before reuse. Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or 
smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or 
applying cosmetics. 
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Storage Requirements: Store in closed containers in a cook ‘& well-ventilated area away from heat, sparks, flames, and other incompatibles. 
Keep large stocks away from inhabited buildings. Use non-sparking tools to open containers. Keep dry chemical or CO, extinguishers on hand in 
C~SISC of fue. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilatron to control airborne 
contaminants and to maintain concentrations at the lowest practical level. To prevent static sparks. electrically ground and bond all containers and 
equipment during fluid transfer. For bulk storage rooms, install elect&al equipment, Class I, Group D. Admlnlstrative Controls: Consider 
preplacement and periodic medical examinations with emphasis on the skin and respiratory tract. Also consider liver and kidney function tests and 
urinalysis. 
DOT Shlppln Name: Acetone 

Trattsportatlon Data (49 CFR 172.101) 

DOT Hazard % lass: 3 
Packaging Authorlzatlons 
a) Exceptions: 173.150 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 5L 

Vessel Storage Requirements 

ID No.: UN1090 
DOT Packaging Group: II 

b) Non-bulk PackagIng: 173.202 b) Cargo Aircraft Only: 60L 
Vessel Stowage: B 
Other: -- 

DOT Label: Flammable Li uid 
c) Bulk Packaglng: 173.242 

Sneclal Provkinn~ 1172.10 9 1~ T8 . --------.--\-.-.^--,.-I 
hfSDSCo&ctio~ References: 26,73,100,101.103.124,126,127.132,133,136.139.1~. 148.149.153.159.163,164.167,168.171.174.176.180 
Prepared by: MJ Wunh, ES: Industrial Hyglcne Revlew: PA Roy. MPH, CM; Medical Revlew: AC Darlington. MPH:MD 
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INFORMATION PACKAGE ON CHEMICAL AGENT IDENTIFICATION SETS (CAIS) 

1. PURPOSE: The purpose of this information package is to 
provide data on Chemical Agent Identifications Sets (CAIS) to 
military services, government contractors, and state and local 
authorities as required. This package is cleared for release to 
government agencies, to government contractors, and to the 
general public. 

2. BACKGROUND: More.than 100,000 CAIS were produced for use by 
all branches of the military between the 1930's and the 1960's. 
In the late 19701s and early 1980's, a program to destroy CAIS 
was successful at Rocky Mountain Arsenal.. In this operation, 
21,458 CAIS were destroyed. The remaining 80,000 sets are 
thought to have been primarily expended through training, 
although some were disposed of by the military. In the past, one 
of the standard and approved procedures for disposing of CAIS was 
burial. 

Three major varieties including seventeen different types of 
CAIS were produced over the years. These sets were used by the 
military to train soldiers to identify chemical agents in the 
field. - 

One major variety of CAIS was an instructional "sniff set" 
that contained agent impregnated charcoal. It. was intended for 
use indoors to instruct military personnel in recognizing the 
odors of chemical agent. This type of set contained only small 
amounts of chemical agent. 

. A.second major variety, designed for use outdoors, consisted 
of agent (pure or in solution) in sealed Pyrex tubes. The gas 
tubes would be detonated, creating an agent cloud. Soldiers 
would then try to identify the agent based on its odor and other 
characteristics. These typically contained more agent than the 
instructional "sniff sets" and could produce a much greater 
hazard. 

A third major variety of CAIS were those containing bulk 
mustard. These CAIS were used in decontamination training by 
purposely contaminating the terrain or equipment with mustard! 

-and then teaching the soldiers how to don the correct protective 
clothing and decontaminate the area or equipment. These CAIS 
contained relatively large quantities of pure mustard. 

3. This package has been prepared by The U.S. Army Chemical 
Materiel Destruction Agency, Program Manager for Non-Stockpile 
Chemical Materiel, ATTN: SFIL-NSP, Aberdeen Proving Ground, 
Maryland 21010. For questions or comments about this package, 
please contact the U.S. Army Chemical Materiel Destruction 
Agency, Public Affairs Office at (410) 671-1411 or DSN: 584- 
1411. 

T- 
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SET K941 

TOXIC GAS SET, Ml 

OLD STOC:; NUMBER: FSN 1365-223-8574 

TIME FRAME OF USE: WV11 - UTE 1950's 

The K941 CAIS contains 24 glass bottles, each containing 3 
l/2 ounces of Mustard (H) or Distilled Mustard (HD) for a tQta1 
of 84 ounces (2.48 L) per set. 

Bottles are round and have a small screw top. Heat 
resistant paint on the bottles indicates "HI', 
"TOXIC GAS SET, Ml." 

"HS" , or "HD", 
Four bottles are packed in l/2 inch layers 

of sawdust within a sealed metal can. 
sealed, 6 l/4*' high, 

The Cans are pressure 
and have a sardine-type key on the bottom. 

Six of these metal cans are fitted into a steel shipping cylinder 
that is 6 5/8 inches in diameter, 
and 0.145 inches thick. 

approximately 38 inches long, 
The open end of this container is closed 

by a flanged end cover which is secured by eight bolts tightened 
over a l/8 inch thick lead gasket (See Figure 1). 





SET K942 

TOXIC GAS SET, M2 

OLD STOCK NUMBER: FSN 1365-563-4146 _. -. 
^ . . 

TIME FRAMEOF USE: KOREAN ERA 

The R942 CAIS contains 28 heat-sealed ampules, each 
containing 3.8, ounces of Mustard (H, HD, or HS) for a total of 
106.4 ounces (3.15 liters) per set. 

Each ampule is 1 7/8 inches in diameter and 4 5/8 inches in 
length and packed in its own can. Twenty eight (28) cans are 
packed in a cold-rolled carbon steel drum 14 inches in diameter, 
14 inches high and 0.0375 inches thick (20 gauge) in 2 layers (14 
cans per layer). The cans are separated into individual 
compartments by a fiberboard packaging (See Figure 2). 
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SET K945 

TRAINING SET, CHEMICAL AGENT IDENTIFICATION, M72 
. 

OLD STOCK WMBER: FSN 1365-051-1807 

TIME FRAME OF USE: LATE 1960's 

Tne K945 CAIS contained four bottles of nerve agent, GB, one 
bottle of Lewisite (L), 
Phosgene (CG)), 

one bottle of Triphosgene (a simulant for 
one bottle.of Potassium Cyanide (KCN), and one 

bottle of Mustard (H). Each K945 CAIS contains about 0.7 fluid 
ounces of agent absorbed in plastic pellets. These sets also 
contain three vials of simulants. 

Eight square bottles and three small round bottles are 
inclosed in a plastic carrying case measuring 12 x 5 l/2 x 4 
inches and weighing about three pounds. This case is described 
as Vackle box" type. The plastic case is sealed in two-layer 
laminated plastic bags that are packed in a fiberboard box which 
is in turn packed into a wooden box sealed with metal straps 
(See Figure 3)$-'- I' 
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SET X951,'K952 
. 

WAR GAS IDENTIFICATION SET, INSTRUCTIONAI- MI 

SET GAS IDENTIFICATICN, DETONATION Ml 

OLD STOCK NUMBER: FSN 1365-02'5-3273 (K951) 
FSN 1365-025-3783 (K952) 

TIME FRAME OF USE: EARLY 1930's to LATE 1350's 

The K951/K952 CAIS contained 48 Pyrex, flame.sealed ampules, 
12 each containing 1.4 ounce solution of Mustard (H, 5% in 
chloroform) Lewisite (L, 5% in chloroform), Chloropicrin (PS, 50% 
in Chloroform), and Phosgene (CG) for a total"of 26 fluid ounces 
(0.768 liters) of agent, less the chloroform, per set. 

Each ampoule is 1 inch in diameter and 7 l/2 inches long. 
Each ampoule is packed in a cardboard screw cap container 
(mailing tube-type) with agent type indicated by letters on,the 
cardboard container. Twelve (12) cardboard containers each are 
packaged into 4 press fit metal cans which are 9 l/4 inches high. 
The cans are packed into a steel cylinder 6 5/8 inches in 
diameter, approximately 38 inches long and 0.145 inches thick. 
The open end of the cylinder is closed by a flanged end cover 
which is secured by eight bolts. 

The only difference between the KS51 and-K952 is that the 
K951 was issued with blasting caps that were packed and shipped 
in a separate container (See Figure 4). 

SET K953/K954 

WAR GAS IDENTIFICATION SET, INSTRUCTIONAL, AN-MlAl 

SET GAS IDENTIFICATION, DETONATION, AN-MlAl 

OLD STOCK NUMBER: FSN 1365-323-7728 (X953) 
FSN 1365-338-0735 (K954) 

TIME FRAME OF USE: KOREAN ERA 

The K953/954 are identical in configuration to the K951 and 
K952 except that they contain eight ampules each of Phosgene 
(CG) 8 Lewisite (L, 5% in chloroform), Distilled Mustard (HD, 5% 
in chloroform), Cyanogen Chloride (CK), Nitrogen Mustard (HN-1, 
10% in chloroform) and GA simulant (See Attachment K for 
information about the GA simulant) for a total of 23.8 fluid 
ounces (0.704 liters) of agent, less the chloroform, per set. 

These, sets are packed in conta.iners identical to the K951 
and K952. 

The only difference between the K945 and K943 CAIS is that 
the K953 was issued with blasting caps (See Figure 4). 
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SET X955 

SET, GAS IDENTIFICATION, INSTRUCTIONAL, Ml (NAYY SET) 

OLD STOCK NUMBER: FSN 1365-368-6154 

TIME FRAME OF USE: LATE 1933's to WWII 

Each K955 CAIS contains seven glass bottles with a total of 
3.5 fluid ounces (3.103 liters) of agent per CAIS. Four of the 
bottles contain 3 ounces (9Occ) of activated charcoal on which 
agent is absorbed. 
Chloropicrin (PS), 

One bottle contains Lewisite (L), Crib 
and two mustards (HS), one contains 6 grams of 

Triphosgene (a simulant for Phosgene (CG)), one 15 grams of 
Chloroacetophenone (CN) and one with 15 grams of Adamsite (DM). 

These sets are packed in a hinged-covered wood box that 
resembles a foot locker and measures 30 3/8 inches wide, 15 l/2 
inches long and 11 3/4 inches high. 
divided into eight sections. 

The inside of the box is 
Seven of the sections contain 

sealed metal cans in sawdust and the eighth has instructions. 
The cans are 4 inches in diameter and 7. inches high and have a 
paint can type lid. Inside each..can...is one round bottle with a 
large screw top or glass stopper which is usually wax coated. 
The bottles are frequently filled with charcoal (See Figure 5). 

- 
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NAVY X SETS 

REPLACEMENT C:ET; GAS IDENTIFICATION, INSTRUCTIONAL, (NAVY) 

OLD STOCX mBER: FSN 1365-038-5183 (X302) 
FSN 1365-608-5322 (X545) 
?SN 1365-608-5323 (X546) 
FSN 1355-608-5324 (X547) 
FSN 1365-608-5325 (X548) 
FSN 1365-608-5326 (X549) 
FSN 1365-608-5327 (X550) 
FSN 1365-608-5328 (X551) 
FSN 1365-608-5328 (X552) 

TIME FRAME OF USE: WWII to KOREAN ERA 

These include nine different types 'of. replacement CAIS used 
by the Navy to replace components of the X955 CAIS. 

The X302 contains 1.7 fluid ounces (0.050 liters of agent 
per set) including one bottle of 0.9 fluid ounces (0.025 liters) 
or Nitrogen Mustard (HNl), and one bottle of 0.9 fluid ounces 
(0.025 liters) of Nitrogen Mustard (HN3) absorbed in three 
ounces (90 cc) of activated charcoal. 

*The sample replacement sets X545 through X552 contain two 
bottles with either a total of 1.7 fluid ounces (0.05 liters) of 
liquid agent absorbed in activated charcoal or solid agent as 
outlined below. The contents of these sets are: 

x545 Triphosgene, a simulant for Phosgene (CG) - 6 grams per 
set (no charcoal) 

X546 Chloroacetophenone (CN) - 30 grams per set (no 
charcoal) 

x547 Mustard (HS) 

X548 Lewisite (L) 

x549 

x550 

x551 

Adamsite (DM) - 30 grams per set (no charcoal) 

Nitrogen Mustard (HNl) 

Nitrogen Mustard (HN3) 

X552 Chloropicrin (PS) 

Each of the X-sets are packaged in a wooden box, with a 
hinged cover, measuring 7 l/2 inches wide, 16 inches long, and 
11 3/4 inches high. The box is divided into two sections. Each 
section contains a 4 x 7 inch can with a paint can-type top 
packed in sawdust. Each can contains one round bottle with a 
large screw top or glass stopper which is usually wax coated. 

_- 
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DES&P&ON OF FIGURE 6 (PHOTOGRAPH), 

Upper Left Corner: K941: Toxic Gas Set; Ml. , 

Lower Left Corner: K945: Training Set, Chemical Agent 
Identification, M72 

Upper Right Corner: K951/K952/K953/K954: War Gas Identitication 
Set, Instructional Ml/AN-MlAl -. --. . r -.... - ,. _ -.: :- * 
Lower Right Corner: X302/X545-X552: Replacement Set, Gas 
Identification; Instructibndl; Navy - -- - 

-- -. 
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BLISTER AGENTS 

All of the Blister Agents are persistent. Blister agents 
damage any tissue that they contact. They affect the eyes and 
lungs and blister the skin. They damage the respiratory tract 
when inhaled and cause vomiting and diarrhea when absorbed. , 
Mustard - H, ES or HD (sulfur Mustards) 

Levinstein mustard (H) is the original mustard (gas) of WWI 
vintage, A WV11 era abbreviation of H which was also used was HS 
signifying Sulfur Mustard, as opposed to HN or Nitrogen Mustard 
which had been stockpiled by Germany. It contains about 30% 
sulfur impurities, which give it a pronounced odor similar to 
garlic or horseradish. The impurities lessen the effectiveness 
of H and lower its freezing point 2-5'. Other properties of H 
are essentially the same as those for distilled mustard, which is 
discussed next. 

Distilled Mustard (HD) - HD is a purified form of H and is a 
colorless to amber colored liguid with a garlic-like odor. The 
effects of HD are usually delayed 4-6 hours, but latent periods 
have been observed for up to 24 hours. The higher the 
concentration, the shorter the interval of time from exposure to 
the first symptoms. Mustard acts first as a cell irritant and 
finally as a cell poison on all tissue surfaces contacted. Early 
symptoms include inflammation of the eyes: inflammation of the 
nose, throat, trachea, bronchi, and lung tissue; and redness of 
the skin: blistering or ulceration may fellow. 
include a more 

Effects may 
"at ease" attitude, vomiting, and fever, beginning 

about the same time. as skin reddening. 

Nitrogen Mustard - HNl or HN3 

HN-1 is a oily, 
musty odor. 

colorless to pale yellow with an fishy or 
HN-3 is an oily liquid with no odor. 

HN-l/HN-3 irritate the eyes in dosages which do not 
significantly damage the skin or respiratory tract, insofar as 
single exposures are concerned. 
shorter time than that from HD. 

Eye irritation appears in a 

in no skin lesions. 
Mild vapor exposure may result 

irritation, 
After severe vapor or liquid exposure 

itching and reddening of the skin may occur. Later 
blisters may form on the affected areas. Effects on the 
respiratory tract include irritation of the nose and throat, 
hoarseness progressing to loss of voice, and persistent cough. 
Fever, labored respiration, 
develop. 

and most rales (abnormal sounds) may 
Bronchopneumonia may appear after the first 24 hours. 

Following ingestion or systemic absorption, the agent causes 
inhibition of cell division, resulting in depression of the 
blood-forming mechanism and injury to other tissues. Severe 
diarrhea, which may be accompanied by bleeding, occurs. 

,-. 
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Lewisite 1 L ~ArsAAical) 

The arsenical vesicants are a group Of blister agents in 
which arsenic is the central atom. 

. 

Lewisite is a liquid with an odor similar to geraniums and 
very little odor when pure. L warns of its presence by 
irritating the eyes and skin and has a rapid rate of action. 
Liquid L.'.causes-immediate burning sensation in the eyes and 
permanent loss of.sight if.not decontaminated within one minute 
with.large.amounts of-water. It has about the same blistering 
action on-the-skin as does the Mustard (ED), even though the 
lethal dosage for L is much higher. Skin exposure to L produces 
an immediate and strong stinging sensation; reddening of the skin 
starts within 30 minutes. Blistering does not appear until after 
about 13 hours. 

-. - _ 
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VOMITING AGENTS 

-Vomiting agents produce strong, pepperlike irritation in the 
upper respiratory tract, with irritation of the eyes and tearing. 
They cailse violent, uncontrollable sneezing: cough; nausea: 
vomiting: and a general feeling of bodily discomfort. The . 
vomiting compounds are normally solids that vaporize when heated 
then condanse to form aerosols. The produce their effects by 
inhalation.or.by direct action on the eyes. 

Chloropicr~n,-.-PS.:..,::,. ,;- .__: .L. L --;:.1 - . _ r.: _ . . . 
- -- --^. - rrcT .-. .= .-.. _ - . .- - . . . -_.-. . b - -.' .-. _ -.. - - 

. . PS-is X:pungent, colorless.; oily:liquid;. The odor-of.-PS is 
described as-stinging and.pungent.--:-- 

'PS..i;'h'powerful irritant whose.vapors cause. nose and throat 
irritation.,.coughing and vomiting. As an eye irritant, it 
produces immediate burning, pain and tearing. Even in very 
limited concentrations PS causes the eyelids to close. In high 
concentration PS damages the lungs, causing pulmonary edema. As 
a liguid, it causes severe burns on the skin that generally 
result in blisters and lesions. 

Due to its eye irritating effects, chloropicrin is also 
classed as a tear agent. 

Adamsite - DM 

The physical state of DM is a light yellow to green 
crystalline solid. It has 
irritating. 

no pronounced odor, but it is 
DM as a solid 

tactical operations DM was 
forms no appreciable vapor: for 
disseminated as an aerosol. 

Symptoms are irritation of the eyes and mucous membranes, 
viscous discharge from the nose similar to that caused by a cold, 
sneezing and coughing, severe headache, 
in the chest, nausea, and vomiting. 

acute pain and tightness 
DM has no irritant effect on 

the skin. The effects of DM for moderate concentrations last 
about 30 minutes after exposure. At high concentrations the 
effects may last up to one hour. 
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CHOKING AGENT 

PHOSGENE- - CG' ." 
-- - . . - 
Phosgene ,is a.colorless gas with an -odor similar to new- 

mown-hay, - grass, or green corn. 

Phosgene, an.industrial chemical, also know as Carbonyl 
Chloride, is a volatile gas which produces irritant and 
inflammatory effects on the eyes, nose, upper airways and lungs- 
Following the inhalation of high concentrations of phosgene, 
within-lO:minutes-to 2--hours later;.the:individual may-experience 
tearing. of=the.eyes;-burning-of‘the nose and upper airways, as 
well as coughing and chest'tightness. Following exposure to as 
little as l-2 parts per million (ppm), the individual can 
experience eye-irritation and tearing, burning of the nose, 
coughing and.chest tightness within 10 minutes to 2 hours. The 
mildness of the early signs and symptoms can be misleading, with 
the individual later developing severe cough, shortness of 
breath,-and inflammation so severe that the lungs fill up with 
fluid. _ 

. 

TEAR aGENT 

Tear compounds cause a flow of tears and irritation of the 
skin. Because tear compounds produce only transient effects, 
they are widely used for training and riot control. . 
Chloroacetophenone - CN 

The physical state of CN is a solid powder. CN is described 
as having an odor similar to apple blossoms. 

CN identifies the riot control agent popularly known as tear 
gas or mace. CN quickly irritates the eyes and upper respiratory 
passages. In higher concentrations it causes copious tearing; a 
tingling sensation, irritation, burning and pain of the nose and 
throat: and burning and itching on tender areas of the skin, 
especially areas wet by perspiration. High concentrations can 
cause blisters. The effects are similar to those of a sunburn 
and disappear in a few hours. 
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NERVE AGENT 

SARIN - GB 

.GB is a volatile li9di.d at room temperature. It is odorless 
and colorless. . 

GF' ?.s.a vo!.atile,'raDid acting, lethal nerve agent. It is. 
an inhibitor of the enzyme acetylcholinesterase (AChE), which is 
required-for-the function of many nerves and muscles in nearly 
every mUticellular animal. Normally, AChE prevents the 
accauau%ation of ac&ylcholine after-its release in the nervous 
system;- Acetylcholine plays a vital role in stimulation 
voluntary muscles and nerve-endings ofrthe autonomic nervous 
system-and many structures within the central nervous system. 
Thus, this type of nerve agent permits acetylcholine to 
accumulate at those sites, mimicking the effects of a massive 
release-of acetylcholine. .The major effects will be on skeletal 
muscles; parasympathetic-end organs, and the central nervous 
system. 

. . 
:Accid&tal‘skin.contact with liquid-agent or inhalation of 

agent aerosol or vapor are the most likely causes of exposure. 
The agent absorption rate is accelerated through cuts and 
abrasions in the skin. 

The number and severiVy of the symptoms depend on the 
quantity and route of entry of the nerve agent into the body. 
The agent is quick acting, and within 15 minutes the exposed 
person can experience symptoms. 

. 
Mild symptoms of nerve agent exposure include: 

- Pinpoint eye pupils (myosis) and dimness of vision. 

- Runny nose. 

- Chest tightness and difficulty breathing. 

- Localized muscle twitching. 

Symptoms of severe nerve agent poisoning include: 

- Nausea and vomiting. 

- Cramps and involuntary defecation or urination. 

- Convulsions. 

- Coma. 

- Cessation of respiration and death. 
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BLOOD AGENT 

Blood agents are cyanide containing compounds that are 
absorbed into the body primarily by inhalation. They are highly 
volatile and therefore are nonpersistent. 

Cyanogen Chloride - CR 
, 

CX is a colorless, highly volatile liquid with a pungent, 
biting odor that will go unnoticed because of the agent's tearing 
and- irritating properties. 

A- -.__-_; __._.. _ _.m.. - - . ..- . . - - 
-. : -'CX interferes.with-oxygen use. by-all cells in the body, 
particularly. the heart:.and central-nervous system. . Inhalation 
of. high concentrations may produce immediate shortness of breath, 
tearing-of the eyes,.burning pain in the nose and upper airways, 
with--chest tightness,.coughing and wheezing. Soon after, the 
person may become dizzy and increasingly short of breath, 
followed by loss of consciousness, convulsions, cessation of 
respiration, and death. If recovery is complete and the central 
nervous system has not been deprived of oxygen, no long term 
health effects-are-likely.to occur. . 

_. 

*& also has an irritant effect on the eyes, upper aimays, 
and lungs, and therefore it is classed as both a choking and 
blood agent. 

c 
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DATE: 3 D&z 1990 
HCSDS NO: 20058A 

,/p01s0N\\ U.S. ARMY CHEMICAL Emergency Telephone #s: 
\G= / RESEARCH, DEVELOPMENT CRDEC Safety Office 

\ / AND ENGINEERING CENTER 301-671-4411 0700-1700 

'"I 
EST After normal duty 
hours: 301-278-5201 
Ask for CRDEC Staff 

HP, AND THD (See Addendum A) Duty Officer 

MATERIAL SAFETY DATA SHEET 
---------------------------------------------------------------------------- 

SECTION I - GENERAL INFORMATION 
---------------------------------------------------------------------------- 

MANUFACTURER' S 

MANUFACTURER'S 
,- 

NAME: Department of the Army 

ADDRESS: U.S. ARMY ARMAMENT, MUNITIONS AND 
CHEMICALRESEARCH DEVEZOPMENT AND 
CENTER 
ATTN : SMCCR-CMS-E 

CHEMICAL COMMAND 
ENGINEERING 

ABERDEEN PROVING GROUND, MD 21010-5423 

CAS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157-62-O 

CHEMICAL NAME AND SYNONYMS: 

Sulfide, bis (2-chloroethyl) 
Bis(beta-chloroethyl)sulfide 
Bis(2-chloroethyl)sulfide 
l-chloro-2(beta=chloroethylthio)ethane 
beta, beta'-dichlorodiethyl sulfide 
2,2'dichlorodiethyl sulf,ide 
Di-2-chloroethyl sulfide 
beta, beta '-dichloroethyl sulfide 
2,2'-dichloroethyl sulfide 

TRADE NAME AND SYNONYMS: 

HD Senfqas 
Sulfur mustard S-lost 
Iprit Sulphur mustard gas 
Kampstoff "Lost" S-yperite 
Lost Yellow Cross Liquid 
Mustard Gas Yperite 

H 
HS 

CHEMICAL FAMILY: chlorinated sulfur compound 

FORMWWCHEMICAL STRUCTURE: 
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H H H H 
C4(H8)C12(S) 

NFPA 704 SIGNAL: Health - 
Flammability- 
Reactivity- 

I I I I ’ 
cl-c-c-s-c-c-cl 

I I 
H H 

I I 
H H 

. 

-. . 
_ . 

----_____------------------------------------------------------------------ 

SECTION II - CPMPOSITION -. 

INGREDIENTS ..m FORMULA PERCENTAGE AIRBORNE 
NAME BY WEIGHT EXPOSURE LIMIT (AEL) 

Sulfur Mustard C4(H8)C'2(S) 100 0.003 mg/m3. (8 hr-TWA) 

- - - - - - - - - - - - ~ - - - - T T - - - - - - - - - - - T - - - - - R - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SECTION III - PHYSICAL DATA 
---------------------------------------------------------------------------- 

BOILING POINT DEG F (DEG C): 422 DEG F (217 GEG C) 

VAPOR PRESSURE (mm Hg): 0.072 mm Hg @ 2G DEG C (0.11 mm Hg @ 25 DEG C) - 

VAPOR DENSITY (AIR=l): 5.5 

SOLUBILITY IN 'WATER: Negligible. Soluble in acetone, CH3(C1), 
tetrachloroethane, ethylbenzoate, and ether. 

SPECIFIC GRAVITY (H20=1): 1.27 @ 20 DEG C 

VOLATILITY: 610 mg/m3 @ 20 DEG C 
920 mg/m3 @ 25 DEG C 

APPEARANCE AND ODOR: Water clear if pure. Normally pale yellow to black. 
Slight garlic type odor. The odor threshold for HD 
is 0.0006 mg/m3 

____ -_----__----------------------------------------------------------- 

SECTION IV - FIRE AND EXPLOSION DATA 
______--_-_---___----------------------------------------------------------- 

FLASHPOINT (METHOD USED): 105 DEG C (ignited by large explosive charges) 

FLAMMABILITY LIMITS (% by volume): Unknown 

EXTINGUISHING MEDIA: Water, fog, foam, C02. 
methods that will splash or spread mustard. 

Avoid use of extinguishing 

SPECIAL FIRE FIGHTING PROCEDURES: All persons not engaged in 
the fire should be immediately evacuated from the area. 

extinguishing 

should be contained to prevent contamination to 
Fires involving HD 

uncontrolled areas. 
responding to a fire alarm in buildings or 

When '̂  
areas containing agents, fire- 

. - 
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fighting personnel should wear full firefighter protective clothing (without 
TAP clothing) during chemical agent firefighting and fire rescue operations. 
Respiratory protection is required. Positive pressure, full facepiece, 
NIOSH-approved self-contained breathing apparatus (SCBA) will be worn where 
there is danger of oxygen deficiency and when directed by the fire chief or 
chemical accident/incident (CAI) operations officer. The M9 or Ml7 series 
mask may -be-worn in lieu of SCBA when there is no danger of oxygen 
deficiency. In cases where firefighters are responding to a chemical acci- 
dent/incident for rescue/reconnaissance purposes vice firefighting, they 
will wear appropriate levels of protective clothin? (see Section 8). 

---------------------------------------------------------------------------- 

SECTION V - HEALTH HAZARD DATA 
---------------------------- ------------------------------------o----------- 

AIRBORNE EXPOSURE-- -LIMIT-. (AEL):-*- The-AEL, for HD is~0.003mg/m3 as proposed 
in the USAEHA Technical Guide No. 173, " Occupational Health Guidelines for 
the Evaluation-and Control,of.Occupational Exposure to Mustard Agents-H;HD, 
and HTn. No individual should be intentionally exposed to any direct skin 
or eye contact. 

EFFECTS OF OVEREXPOSURE: HD is a vesicant (causing blisters) and alkylating 
agent producing cytotoxic action on the hematopoietic (blood-forming) 
tissues which are especially sensitive. The rate of detoxification of HD in 
the body- .is.-very slow. and.repeated exposures produce a. cumulative effect. 
HD has been found to be a human carcinogen by the International Agency for 
Research on.. cancer-.( ImcJ . . . - - _ .- . . - ._ . - . . . _ _ - - - _ _. -. . . . 

Median doses of HD in man are: 

LD50 (skin) = 100 mg/kg 
ICt50 (skin) - 2000 mg-min/m3 at 70 - 80 DEG F (humid environment) 

= 1000 mg-min/m3 at 90 DEG F (dry environment) 
ICt50 (eyes) - 200 mg-min/m3 
ICt50 (inhalation) - 1500 mg-min/m3 (Ct unchanged with time) 
LD50 (oral) = 0.7 mg/kg 

Maximum safe Ct for skin and eyes are 5 and 2 mgimin/m3, respectively. 

ACUTE PHYSIOLOGICAL ACTION OF HD IS CLASSIFIED AS LOCAL AND SYSTEMIC. 

LOCALLY, HD affects both the eyes and the skin. SKIN damage occurs after 
percutaneous resorption. Being lipid soluble, HD can be resorbed into all 
organs. Skin penetration is rapid without skin irritation. Swelling 
(blisters) and reddening (erythema) of the skin occurs after a latency 
period of 4-24 hours following the exposure, depending on degree of exposure 
and individual sensitivity. The skin healing process is very slow. Tender 
skin, mucous membrane and perspiration covered skin are more sensitive to 
the effects of HD. HD's effect on the skin, however, is less than on the 
eyes. Local action on the eyes produces severe necrotic damage and loss of 
eyesight. Exposure of eyes to HD vapor or aerosol produces lacrimation, 
photophobia, and inflammation of the conjunctiva and cornea. 

SYSTEMIC ACTIONS occur primarily through inhalation and ingestion. The Hf 
vapor or aerosol is less toxic to the skin or eyes than the liquid form. 
When inhaled, the upper respiratory tract (nose, throat, trachea) is 
inflamed after a few hours latency period, accompanied by sneezing, 
coughing, and bronchitis, loss of appetite, diarrhea, fever, and apathy. 
Exposure to nearly lethal dose of HD can produce injury to bone marrow, 
1 ywh nodes, and spleen as indicated by a drop in WBC count and, therefore, 



results in increased susceptibility to local and systemic infections. 
Ingestion of HD will produce severe stomach pains, vomiting, and bloody 
stools after a 15-20 minute latency period. 

-. 

CHRONIC EXPOSURE to HD can caxe sensitization, chronic lung impairment, 
(cougn , shortness of breath, chest pain), and cancer of the mouth, thrqdL, 
respiratory tract, skin, and leukemia. It may also cause birth defects. 

EMERGENCY AND FIRST AID PROCEDURES: 

INHALATION. Remove from the source IMMEDIATELY. If breathing has stopped, 
give artificial respiration. If breathing is difficult, administer oxygen. 
Seek medical attention IMMEDIATELY. 

EYE CONTACT. Speed in decontaminating the eyes is absolutely essential. 
Remove person-from the liquid-source, flush the eyes immediately with water 
by tilting the %.esd to the-side, puLling t're eyelids. apart.with_the fingers 
and pouring water slowly into the eyes. Do not cover eyes with bandages 
but, if necessary, protect eyes by means of dark or opaque goggles. Trans- 
fer the patient to a medical facility IMMEDIATELY. 

SKIN CONTACT.. Don respiratory protective mask and gloves; remove victim 
from agent source immediately. Flush skin and clothes with 5 percent solu- 
tion of sodium.hypochlorite or liquid household bleach within one minute. 
Cut and remove contaminated clothing, flush c;;z;rni;i;;d skin area again 
with 5 percent sodium hypochlorite.solution. contaminated skin 
area 'with soap and water. If shower facilities are available, wash 
thoroughly 2nd transfer to medical facility. If the skin becomes contam- 
inated wit% a thickened agent, blot/wipe the material off immediately 
with an absorbent pad/paper towel prior to using decontaminating solution. 

INGESTION. Do not induce vomiting. Give victim milk to drink. Seek 
medica: attention IMMEDIATELY. 

-----_---------_------------------------------------------------------------ 
SECTION VI - REACTIVITY DATA 

------------------------------- --------------------------------------------- 

STABILITY: Stable at ambient temperatures. Decomposition temperature is 
149 DEG C to 177 DEG C. Mustard is a persistent agent depending on pH and 
moisture, and has been known to remain active for up to three years in soil. 

INCOMPATIBILITY: Conditions to avoid. Rapidly corrosive to brass @ 65 DEG 
C. Will corrode steel at a rate of .OOOl in. of steel per month @ 65 DEG C. 

HAZARDOUS DECOMPOSITION: Mustard will hydrolyze to form HCl and 
thiodiglycol. 

HAZARDOUS+PO.LYMERIZATION: Will not occur. 

----------------- ----------------------------------------------------------- 
SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES 

---------------------------------------------------------------------------- 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Only personnel 
in full protective clothing (see Section 8) will be allowed in an area where 
mustard is spilled. 

-_ 
'RECOMMENDED FIELD PROCEDURES: 
The mustard should be contained using vermiculite, diatomaceous earth, 
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clay or fine sand-and neutralized as soon as possible using copious amounts 

n’ of 5.25 percent Sodium Hypochlorite solution. 

scoop up all material and place in an approved DOT container. Cover the 
contents of the drum with decontaminating solution as above. The exterior 
of the drum shall be decontaminated and then labeled IAW EPA and DOT 
regulations. All leaking containers shall be overpacked with vermiculite 
placed between the interior and exterior containers. Decontaminate and 
label IAW EPA and DOT regulations. Dispose of the material IAW waste dis- 
posal methods provided below. Dispose of the material used to decontaminate 
exterior of drum.IAW Federal, state and local regulations. Conduct general 
area monitoring with an approved monitor (see Section 8) to confirm that the 
atmospheric concentrations do not exceed the airborne exposure limit (see 
Sections 2 and 8). 

-. . . . '-. _ -. _ 
If-5125 percent--i&urn &chlorite 

_ : 
solution is not available then'ke fol- 

lowing decontaminants. may .be. used .-instead-.-and.are.listed in the order of 
preference: Calcium Hypochlorite, Decontamination Solution No. 2 (DS2), 
and Super Tropical Bleach Slurry (STB). WARNING: Pure, undiluted Calcium 
Hypochlorite (HTH) will burn on contact with liquid blister agent. 

RECOMMENDED LABORATORY PROCEDURES: 
A minimum of 65 grams of decon solution per gram of HD iS allowed to agitate 
for a minimum of one.hour. - Agitation is not necessary following the first 
hour if a single-:-phase is obtained. At the end of 24 hours, the resulting 
solution shall be-.adjusted.to a. pH between 10 and 11. Test- for.presence of 
active chlorine by use of acidic potassium iodide solution to give free 
iodine color. Place 3 ml of the decontaminate in a test tube. Add several 
crystals of Potassium Iodine and swirl to dissolve. Add 3 ml of 50 wt 
percent Sulfuric Acid:water and swirl. IMMEDIATE Iodine color indicates 
the presence of active chlorine. If negative, add additional 5.25 percent 
Sodium Hypochlorite solution to the decontamination solution, wait two 
hours, then test.again for active chlorine. Continue procedure until posi- 
tive chlorine is given by solution. 

A 10 wt percent Calcium hypochlorite (HTH) mixture may be substituted for 
Sodium Hypochlorite. Use 65 grams of decon per gram of HD and continue the 
test as described for Sodium Hypochlorite. 

Scoop up all material and place in approved DOT containers. Cover the con- 
tents of the drum with decontaminating solution as above. The exterior of 
the drum shall be decontaminated and then labeled IAW EPA and DOT regula- 
tions. All leaking containers shall be overpacked with vermiculite placed 
between the interior and exterior containers. Decontaminate and label IAW 
EPA and DOT regulations. Dispose of the material IAW waste disposal methods 
provided below. Dispose of the material used to decontaminate exterior of 
drum IAW Federal, state and local regulations. Conduct general area monitor 
ing with an approved monitor (see Section 8) to confirm that the atmospheric 
concentrations do not exceed the airborne exposure limits (see Section 8). 

NOTE: Surfaces contaminated with HD and then rinse-decontaminated may 
evolve sufficient mustard vapor to produce a physiological response. 

WASTE DISPOSAL METHOD: All decontaminated material should be collected, 
contained and chemically decontaminated or thermally decomposed in an EPA 
approved incinerator, which will filter or scrub toxic by-products from 
effluent air before discharge to the atmosphere. Any contaminated 
protective clothing should be decontaminated using HTH or bleach and 
analyzed to assure it is free of detectable contamination (3X) level. The 
clothing should then be sealed in plastic bags inside properly labeled drums 



and held for.shipment back.to.the DA issue point. Decontamination of waste 
or excess material shall be accomplished in arcordance with the procedures 
outlined above with the following exception: 

.--. 
_ ---- dD: -on: laboratorv."gla~sware may be oxidized by its vigorous 

reaction vith:concentrated nitriL acid.. 

Open pit burning or burying of HD or items containing or contaminated with 
HD in any quantity is prohibitea. 

NOTE: Some states define decontaminated surety material as a RCti h,azardctis 
da&e. 

-. __ - . 
----_____________--_------------..------------------------------------------- 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
---------i--i~--i---------- --i-------------------------------------------~- 

-- - . . _---. .- .- . 
RESPIRAT6R~ PROT&TION: - 

- : _ .- _ -:- - '0 . - _. _ . -- - . . 

- 
Concentration 

w/m3 -------------- 

- 
Respiratory Protection/Ensemble Required 

--------------------_I__________________------- 

Less than or.equal _ - - Protective mask not required provided that: .-' 
to 0.003 as an - -. (a) Continuous real-time monitoring (with 

- 8Thr TWA-- .:= _ _ ___ _ _ alarm.capahility) is conducted.in.the : 
.- . . work area tit-the 0.003 mg/m3 level of 

detection. 
(b) M9, Ml7 or M40 mask is available and 

donned if ceilinq concentrations exceed 
0.003 mg/m3. 

'̂ _ (c) Exposure has been limited to the extent 
practicable by engineering controis 

(rezote operations, ventilation, and 
process isolation) or work practices. 

If these conditions are not met then the 
following applies: 

Full facepiece, chemical canister, air- 
purifying respiratiors. (The M9, M17, or 
M40 series or other certified equivalent 
masks are acceptable for this purpose in con- 
junction with the M3 toxicological agent 
protective (TAP) suit for dermal protection.) 

Greater than 
0.003 as an 
8-hr TWA 

The Demilitarization Protective Ensemble 
(DPE) , 30 mil, may be used with prior 
approval from the AMC Field Safety Activity 
Use time for the 30 mil DPE must be restricted 
to two hours or less. 

NOTE: When 30 mil DPE is not available the 
M9 or M40 series mask with Level A protective 
ensemble including impregnated innerwear 
can be used. However, use time shall be 
restricted to the extent operationally 
feasible, and may not exceed one hour. 
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As-an additional precaution, the cuffs of -. - -- .- -.. _ : the sleeves and the legs of the M3 suit shall 
I be taped to the gloves and boots respectively 

to reduce aspiration. -. .- - . _- -. - 
VENTILATION:- r‘:. __ .. _ ._ 

- 

Local Exhaust... Mandatory.. Must be filtered or scrubbed. 

Special. &emical laboratory hoods shall have an average inward face 
velocity of: -100 linear feet per minute (lfpm) plus or minus 10% with the 
velocity at any point not deviating from the average face velocity by more 
that 20%. Laboratory hoods shall be located such that cross drafts do not 
exceed ZO%.of the-inward face-.velocity. A visual performance test utilizing 
smoke producing devices shall-be performed in assessing the ability of the 
hood. to contain agent..HD; ._.._ --m-m. -me - . . - . - - - -. . - .._ ._ _ _ _ _ - 

Other. Recirculation of exhaust air from agent areas is prohibited. No 
connection between agent area and other areas through the ventilation system 
is permitted. Emergency backup power is necessary. Hoods should be tested 
semi-annually or after modification or maintenance operations. Operations 
should-be performed 20 cm inside hoods. - ._ I ._- 

PROTECTIVE GLOVES: MANDATORY. .Butyl toxicological agent protective gloves 
(M3, M4, gloveset). 

. 
EYE PRCTECTION: As a minimum, chemical goggles will be worn. For splash 
hazard use goggles and face-shield. 

OTHER PROTECTIVE EQUIPMENT: Full protective clothing will consist of the 
M3 butyl rubber suit with hood, M2Al boots, M3 gloves, impregnated 
underwear, M9 series mask and coveralls (if desired), or the 
Demilitarization Protective Ensemble (DPE). For general lab work, g.loves 
and lab coat shall be worn with M9 or Ml7 mask readily available. 

In addition, when handling contaminated lab animals, a daily clean smock, 
foot covers, and head covers are required. 

MONITORING: Available monitoring equipment for agent HD is the M8/M9 detec- 
tor paper, blue band tube, M256/M256Al kits, bubbler, .Depot Area Air Moni- 
toring System (DAMMS), Automated Continuous Air Monitoring System (AC==) , 
CAM-Ml, Hydrogen Flame Photometric Emission Detector (HYFED), and the Minia- 
ture Chemical Agent Monitor (MINICAM). 

---------------------------------------------------------------------------- 

SECTION IX - SPECIAL PRECAUTIONS 
. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
During handling, the "buddy“ (two-man) system will be used. Containers 
should be periodically inspected for lea&s, either visually or using a 
detector kit, and prior to transfering the containers from storage to work 
areas. Stringent control over all personnel handling HD must be exercised. 
Chemical showers, eyewash stations, and personal cleanliness facilities must 
be provided. Each worker will wash their hands before meals and shower 
thoroughly with special attention given to hair, face, neck, and hands using 
plenty of soap before leaving at the end of the work day. No smoking, 
eating, or drinking is permitted at the work site. Decontaminating eguip- 
ment shall be conveniently located. Exits must be designed to permit rapid 
evacuation. HD should be stored in containers made of glass for Research, 
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Development I Test and Evaluation (RDTE) quantities or One-ton steel con- 
tainers for large quantities. Agent shall be double-contained in liquid- 
tight containers when in storage-. 

OTHER PRECAUTIONS: For additional inf"rmation see AMC-R 385-131, "Safety 
Regulations for Chemical Agents H, HD, HT, GB and VX" and USAEfi4 Technir;al 
Guide Nn.173, "Occupational Health Guidelines for the Evaluation and Control 
of Occupational Exposure to Mus%ard Agents 'ci, HD, and HT". 

---------------------------------------------------------------------------- 
SECTION X - TRANSPORTATION DATA . - 

-----___--____--__---------------*.------------------------------------------ 

PROPER SHIPPING NAME: Poisonous liquid, n.o.s. 
.:.: . . .- - . _ - -.. - . . 

DOT FAZARD CLASS:' Poison A 

DOT LABEL: Poison Gas 

DOT -MARKING: Poismnous liguih, n.o.s. (Sulfide, bis 2-chloroethyl)) NA 1455 

DOT PLACARD: .POISON GAS 

EMERGENCY ACCIDENT PRECAUTIONS AND PROCEDURES: See Sections IV and VIII. 

PRECAUTIONS TO BE TAKEN . IN TRANSPORTATION: Motor vehicles will be 
placarded regardless of quantity. Driver shall be given full and complete 
irformation regarding shipment and conditions in case of emergency. AR 50-6 
deals specifically with the shipment of chemical agents. Shipment of agents 
will be escorted in accordance with AR 740-32. 

Wnile the Chemical Research Development and Engineering Ceriter, 
Department of the Army believes that the data contained herein are 
factual and the opinions expressed are those of qualified experts 
regarding the results of the tests conducted, the data are not to be taken 
as a warranty or representation for which the Department of the Army or 
Chemical Research Development and Engineering Center assumes legal 
responsibility. They are offered solely for your consideration, 
investigation, and verification. Any use of these data and information must 
be determined by the user to be in accordance with applicable 
Federal, State, and local laws and regulations. 

ADDENDUM A 
ADDITIONAL INFORMATION FOR THICKENED HD 

TRADE NAME AND SYNONYMS: Thickened HD, THD 

HAZARDOUS INGREDIENTS: K125 (acryloid copolymer, 5%) is used to thicken 
HD. K125 is not known to be hazardous except in a finely-divided, powder 
form. 

PHYSICAL DATA: Essentially the same as HD except for viscosity. The 
viscosity of HV is between 1000 and 1200 centistokes @ 25 DEG C. .- 



FIRE AND EXPLOSION DATA: Same as HD. _ 
-- 

P- HEALTH HAZARD DATA: Same as HD except for skin contact. For skin contact, 
don respiratory protective mask and remove contaminated clothing 
IMMEDIATELY;-TIMMEDIATELY scrape the HV form the skin surface, then wash.the 
contaminated surface with acetone. Seek medical attention I'MMEDIATELY. 

SPILL, LEAK; mD DISPOSAL PROCEDURES: Ii spills or leaks of HV occur, 
follow the same procedures as those for HD, but dissolve the THD in acetone 
prior to. introducing any decontaminating solution. Containment of THD-is 
generally not necessary. Spilled THD can be carefully scraped off the 
contaminated- -surface- and placed in a fully removable head drum with a high 
density, polyethylene lining. The THD can then be decontaminated, after it 
has been dissolved in acetone, using the same procedures used for HD. 
Contaminated surfaces should be treated with acetone, then decontaminated 
using the same procedures as those used for HD. 

NOTE: Surfaces contaminated with THD or HD and then rinse-decontaminated may 
evolve sufficient mustard vapor to produce a physiological response. 

SPECIAL PROTECTION INFORMATION: Same as HD. 

SPECIAL PRECAUTIONS: Same as HD with the following addition. Handling the 
THD requires.-careful .observation of..the 18stringersB* (elastic, thread.-like 
attachments) formed when the agents are transferred or dispensed. These 
stringers must be broken cleanly before moving the contaminating device or 
dispensing device-to another location, or .unwanted contamination .-of a 
working surface will result. 

,- 
TRANSPORTATION DATA: Same as HD. 

-. _ --.-.---- . - 

A-9 

;\ 



A ,r” /\ 
/ \ -.. 

- / 1. . ..\ -._ 
/ \ 

1 FOISON \ 
\ i 

\ GAS / 
\ / 

\- / 
\/ 

3dTE : January 12. 1990 

Us’ AK’MY CHEMICAL 
RESEARCH. DEVELOFMENT 
AND ENGINEERING CENTER 

Emerqencv Telephone #s: 

CRDEC Safety Office 
31:~1-071-~411 , ~:~aoo-~650 
EST. After normal dutv 
hours : x)1-278-5201 
Ask for CRDEC Staff 
Duty Officer 

HNl MATERIAL SAFETY DATA SHEET 

* _ . ,,,,,,,,,,,,,,,,,,,-~-------------------------------------------- 

SECTION I - GENERAL INFORMAT I ON 
--------------------- -------------------------------------------- 

MANUFACTURER ’ S NAME : Department of the Army 

MANUFACTURER’S ADDRESS: US ARMY ARMAMENT. MUNI T I'DNS AND CHEMI CAL 

COMMAND 
CHEMI CAL RESEARCH y  DEVELOPMENT AND ENG I - 
NEERING CENTER 
ATTN: SMCCR-SFS 

z-. - - ABER-DEEN F’ROV I NG GROUND. MD 2j.t>li:l-5423 

CAS REG I STRY NUMPER : 538-(:)7-a 

CHEMICAL NAME: 2.i "'-Dichlorotriethylamlne 

Alternate Chemical Names: 

Ethvlbisfbeta-chloraethyl)aminP 
Ethvlbis(Z-chloroethyl)anine 
Z-Chloro-N-(Z-chloroethyl)-N-ethylethanamine 

TRADE NAME AND SYEICNYMS : Ethvl-S 
HNl 
TL 329 
TL 1149 

CHEMICAL FAMILY: Chloroamino hvdrocarbon 

FORMULA/CHEMICAL STRUCTURE : !I21 CHZ CHZ)2 NC2 33 

NFFA 704 S I GNAL : Health - 4 i\ " 
Flsmmabll:ty - 1 /1 ‘\ 
F('eactL~~~Lt~/ - 1 !\ \ 

,' 3 \ , 1 ... 

\ /'\ ' 

\/ '\/ 

\ I 

\/ 
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--w--- ----------------------------------------------------------- 

SECTION I I - COMFOSITION 
__-----e---- ---------------------------------------------------- 

INGREDiENTS r !XMlJLA F’EF’cErJTfiGE TLV 
NAME E+‘T’ tiJE I GHT 

- 

Nitrogen (Cl CH2 C4Z)Z N CZ l-45 
Mustard 1 
*None establlshed/avallable 
w-- ----.-------------------------_------------------------------- 

SECTiCN iI - PH/SICAL DATA 
--------------------__L_________________------------------------- 

BOILING POINT DEG F (DEG C): 150.8 (55) at z terr - - . 
185.9 (88.5) at i2 tot-r 
381.2 (194) at 750 torr 

_-- - - 
:Ca1culatedJ _ _ ___  ̂ - .._ _- - 

Decokpok-es before’ boillnq at 75!:j tort. 

. VAPOR PRESSURE imm H3): 0.0773 at 10 DEG C 
c-1 “5 - .- at 25 DEG C 
0. 744 2 t 40 DEG C 

‘JAFOR DENSIT’f (AIR=l) : 5.9 

LIQUID DENSITY (q/cc:: 1.09 at 25 DED C (77 DEG F) 

SOLUBILITY Ilu WATER: Miscibli with many organic solvents and cils. 
Very slightly soluble in water. 

SFECXFIC GRAVITY iH20=1): i .4851 at 23 DEG C 
1.09 at 25 DEG C 

FREEZING (MELTING) POINT: -34 DEG r, 

AUTOXGNITION TEMPERATURE DEG F [DEG C): Data not available 

V I SCOS I T’f I CEt’IT ISTOKE ) : Data not lvallable 

'JOLATILITY: 127 mq/‘m.Z at -10 LEG C 
309 mq/m.Z at 0 DEG C 
744 m3/m3 at 10 DEG C 

1520 mq/m.Z at 20 DEG C 
2290 mq/mZ at 25 LEG C 
51.(jcj mq/m.7 at 70 l?EG 11 
6290 mq/m3 at 40 DEG C 

EVAFCRATION RATE: Data not .avallabl,? 

AFFEARANCE AND ODOF:: Pale amber t-0 VP1 lot-J ‘2llV i ialulj 
Faint $1 f  lsnv rr m-t5 t-4” 0dor 



_--------- ------------_---____--------------------------- 

SECTION IL’ - FIKE AND EXPLOSION DATA 
---------------- ------I----______--____------------------- 

- . _. 

FLASH POINT: No i.mmedlate danger of fire or e::ploslon 

FLAMMABILXT’~ LIMITS I:-: BY VOLUME) : Data not availablE 

EXTINGUISHING MEDIA: Water, fog, foam. 1~02. Avoid * 1-1 se 0 f  

extknqulshinq methods .that ~~11 splash or spread t-Ml. 

IJNUSUAL F IRE AND EXPLOSION HA-ZARDS : ‘Japors of unburned agent 

Will exhibit toxic effects. 

SP;CIA; FIRE FI&TING--PRbCEi%RES: Ful i protective clothing ! sef? 

Section VIII) and full regpiratory protection must be worn when 

f  iqhting fires inside buildings and areas where HNl is stored. 

Full protective clothing and canister or filter type masks can be 
worn where oxygen deficiency is not a problem. All persons not 
engaged in extinguishing the fire should be evacuated. Skin 

contact and inhalation of HNl and its vapors must be avoided 3t 
all times. Althouan the fire may destroy most at the HNl. c3re 

must be taken to s5sure t-hat the HNl does not .zontamlnate 

uncontrolled areas and that the fire fighters are adesuatelv 
protected from phvsacal cont.xt with the agent and agent fumes. 
Contact may be fatal. 

----------------------------------------------------------------- 

SECTION \J - HEALTH HAZARD DATA 
-------------------------,,-,,,,,,,,,,,---~--------------------- 

RECOMMENDED EXPOSURE LIMITS (EEL): An REL is not available for 
HNL‘; No individual should be exposed to any direct skin or eve 
contact or any detectable arrborne concentrations. Nitrogen 
mustards are classified as carcinogens bV the International 
Agency for F:esearch on Cancer (II;RC). 

EFFECTS OF OVEKEXPOSURE : The vapore are ~rrxtatlnq to the eves 
and nasal membranes .even in iow concentration. iiN 1s a vesicsnt 
I causing blisters) and 31kvlatinq aqent proaucing rvtoto::1c 

action on the hematopoletic (blood-iormlng 1 tissues. HNl 1.5 not 
natur-allv deto::zfied by the bodv. thereiore repeated e::posure 
produces a cumulatrve effect. 

Median lethal dosages of HNl In man at-e the iollowinq: 

LCt50 (man, rnhalat;onl = 1 5C)O mg -m 1 n / m.l: 

LC t40 ( man . percutaneous vapor 1 = 11:) . *:I~:)[:, ma-mm,. mZ 

Median :ncaoacr~3tlno dosaaes af IiN1 ln iTlan ?re the fol lor4lnq: 

iCt50 (man. sye conract) = Z’30 mq-mln,+,n.Z 

u-3 



--- Veslcmcy doses Ln mzn are the icilowlnr;: 
Liquid: : 

_ _-__ _-._ -. - _--- .-_ _ - _ _ _.,_ _ __ 

43. 6 ml.rr@l i ters proaucE-d 29 rsrcent erythema 
218 mrcroliters produced 72 percenr- er\;thema 
218 mlcroliters produced ZCl percent bil?te-5 id mm. Sv. 

diameter.) 

ACUTE PHYSIOLOGICAL ACTION OF HNl IS LGCAL AND SYSTEPiIC. * 
. 

Locally, HNl . affects both the eves and +ne 3 I:: in . Skin 
damaqe occurs after percutaneous resorption. Skin penetration fe, 
rapid and skin irritation is noted very shortlv after Cd11 tact 
wikh the agent. Redcreninq (erythema) of the skin may occur 
within 30 minutes tu 1 hour following tne exposcir r. aependinq on 
deqree of exposure and individual sensitivity. Elisterinq may 
not occur -for more than 12 hours followinq exposure. Tender 
s I:: i n 7 mucous membrane and peraplration covered skin are more 

sensitive to the effects of HNl. Local action on the eyes is 

extremely rapid, and produces severe neurotic damage And loss of 
eyeslqht. Exposure of eyes to HNl vapor cr aeroso 1 produces 
lacrlmation. photophobia. and inflammation of tne conjunctlva and 
cornea. Greatest immediate effect on HN-1 1s on the sves. 

Systemic actions occur orimarily throzah inhalation and 
ingestion. When inhaled, the-lesions caused b; nitrogen mustards 
are similar to those caused by mustards. Thev decrease in 
severity down the respiratcry tract from the polnt of entry.' The 
upper respiiatory tract (nose, throat. trachea) is inflamed after 
a few hours latency period. accompanied by sneezing. cough:nq, 
hoarseness progressing to loss of voice, and persistent cough. 
Fever and moist rails develop followed by loss of appetite. 
diarrhea, and apathy. Broncho pneumonia may appear after the 
first twenty four hours. Exposure to near lethal doses of HNl 
can produce injury to bone marrow. lymph nodes. ad spleen .5s 
indica%ed by a drop in WBC count. and results ln rncreased 
susceptlbi 1 i ty to local and systemic lniectlonc. Inqestlon of 
HNl Will produce Severe stomach palns. vomitlnq. .3nd blooav 
stools. 

Chronic exposure to HNl can cause sencrtl=at:on and shronlc 
lung impairment (cough. shortness of brecth. chest Cain!. In 
mild vapor exposures there may 2~ no skin lesions. After Severe 
exposure or .3fter r=::posure to liquid nltrngen musterd, reodenlnq 
;nay appear earlier than In mustard ContaminatLsn. There mav be 
rrrrtation .ind ltchinq 2s we th mustard : hl1ster-s I lil d v 3ppc3r 
later. However, blisters may not occur for more than 12 hours 
following exposure. Skin lesronc, at-9 slmllar C3 those caused 3~ 
mus tar-d. 

EMERGENCY AND F I RST ic ID PF:OCEDUFiES : 

Inha:a.tlon: Remove from the source lmmediateiv. I f  
breathlrlq has stopped. qive artlf iCld1 resplt-atlon. 1 f  ?reat.hlnq 
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is difficult. administer oxygen. Seek medLca1 3ttentlon 

immediately. 

Eye Contact: immediately flush eyes with water for 1 o- 1 5 
minutes, pulling evellds apart with fingers and pourlnq water 
into eyes. Do not.cover eyes with bandages. After flushing eyes 
with water? protect eyes with dark or opaque gogqles. Seek 
medical attention immediately. 

Skin Contact: Don respiratory protective mask and gloves: 

remove victim from source immediately and remove contaminated 
clothing. immediately decontaminate skin by flushing with a 5% 
solution of liquid household bleach. After 3-4 minutes. wash off 

with soap and water- to remove decon agent and protect against 
ervthema. Seek-.medical attention immediately. 

. . - - 
The rate of-absorption of liquid nitrogen mustards through 

the skin is slower than %hat of mustard. Therefore 9 to prevent 

systemic toxicity. decontamination should be done as late as 2 or 
3 hours after exoosure even if it increases the .sevcrity of the 

local reaction . Further cleansing may be done with soap and 
water. 

Ingestion: Do not induce vomiting. Give victim milk to 
drink. Seek medical atten+,ion immediately. 

------------------------------------------------------------------ 

. SECTION VI - REACTIVITY DATA 
-,,,-,,,,,-L,,,,,,,,,,,,,,,,,,,,,,,,,,,,------------------------- 

. 

STABILITY: Polymerr ces slowly 

RATE OF HYDROLYSIS: Slow 

HYDROLYSIS PRODUCTS : Hydroxyl derivatives and condensation 
products. 

INCOMPATIPILITY: Corrosive to ferrous alloys bealnnlng at &5 PEG 
C (149 DEG Fj 

HAZARDOUS DECOMPOSITION: ?0::1c intermediate croduc ts are 
produced during hydrolysis. Appro::imate half-life in water st 25 
DEG C in 1.Z minutes. Decomposition comes throuqn slow cnange 
in to quaternary ammon 1um sa 1 ts . Decomposrtion point 1s below 194 
DEG C (381.2 DEG Fj 

HAZARDOUS POLYMERIZATION: Slowly 

________--------------------------------------------------------- 

SECTION VII - 3F'ILL. LEAi)::, AND D I SPOSAL FROCEDUHES 
-------------------------- --------------------------------------- 

STEF’S TO DE TAKEN TN CxE MATER I AL I 5 RELEASED QIFi 5F’ILLED : Only 
personnel in full protective clothing ~~111 be allclwed 11-1 an arca 
.&here HNL 1s splllcd. tiN1 should be czntalned using vermxcull:o. 
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diatomaceous earth, rlay or fine sand and neutralized ds soon 2s 

possible. -fJ mlnlmum of 55 arams of decon solution (5.25:: Sod lum 

Hypochlorltite solution) is required for each gram of HNl. HNl 

must .be added. to the decon solution and F!CT DECr3N SOLUT i ON -73 

HNl. Decontamination/agent solution 15 al loweo to agitate ;or 

a- minimum of one hour; Figztztlan ; 5 not necessary followlnq title 
f  it-st hour if .a single phase 1s obtained. At the end of 24 

hours. the resulting solution shall br ad justed to a pti be twaen 
10 to 11. Test for presence of active ctllorrne by use of acidic 

ootqssium iodide soiutAon to qrve free Lodlne color. Flace 1 ml 
of the decontsmxnate in -3 test tube. Gdd several cryetals of 

potassium iodine and swzrl to dlssolva. Rdd 3 ml of 50 wt% 
sulfuric acid:water and swirl. IMYEGIGTE iodine color indicates 

the presence .of active chlorzne. If negative, add additional 
5 ?=I% b .bb sodium hypochlorite solution to the Ceccntamlnatloq 
solution ( wait two hours. then test again tOr active chlorrne. 
Continue procedure until positive chlorine is Given by solution. 

A 10 wt % HTH mixture may be substituted for sodium hypochlorrte. 
Use 55 grams of decon per gram of HNl and contLnue ttie test 3s 
descri-bed for sodium hypochlorrte. 

DO not use dry STF or HTH .zs thev react violently with some 
chemic.als. Scoop L!D all contaminated materlai and place rn 
approved DOT containers. F'our in STE siurry or HTH solution. 
Decontaminate the outside of containers and label in accordance 
wit? federal + state .a?d local- regulations and hold fo,c- disposai. 

NOTE : SurfAces cont.xmLnated with HN1 and then rinsed with water 
may evolve suf f  iclent HNl yapor to produce a ohyslologlcal 
rE: .3ponse. 

WASTE DISPOSAL METHOD: All decontaminated material should be 
collected, contained. and chemically decon tamrna ted, then 
thermally decomposed In an approved lnrlnerator iOr HNL, which 
wzll filter or scrub toxic by-products from affluent air nefore 
dlsch?rge to the atmosphere. 4nv contaminated orotectlve 
clothlnq shouid ae decont3mln3.ted 1j.s lna +tTH or *b 1 e;rc h jnd 
an.3 1 ‘,‘zea to clssur-e it, is free of detectable contamlnarion. The 
clothing should i.l-en be saaicd in plastic bags Lnside proper1 Y 
labeled drums and held for shipment back to the Department of 
Army i5sue point . Decontamlnat:on of waste or excess material 
shall be accomplisned In acccrdz,nce with the fol lowina proceaure: 

(a) HN1 on laboratory glassware may be a::ldlced reactlnq 
It with strona bleact-es, ~1C'alle~. or ct5er a::ldlcers.. 

(b) Chemical decontamination. of HNl should be 
accomplIshed as described above. l-‘Nl has zcor solub1llt\~ .: n 
i4atcr. 

Decontaminated waste and/or !-IN1 shall be transoorted accardlng to 
local SOP !ln accora?nce with AR 95-YSS). Flnai dlsoosltlon wrll 
be control led accoralna to APlCR X5-11 and AFG 200-Z and FCFiA 
state reaulat1ons 14 h 1 c h t3): e precedence (NOTE: Some states 
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1 
1~nc1ocr ccrf.2zn decontamlnared 5~1t-et~ +.oent.s 3s t?XRii 33i=at-BC’JS 

. 
P-- waste. Local reoul2tions must be ronsldered before disposal 

action 1s tab:enJ. 

------------------------------------ _______---------------- 

SECTION VIII - SEC I GL PROTECT 1 WI I tW:‘3F:Pli~T I 0i.l 
-------------------.---------------------------------------------- 

. 

( U ) EEP I RATORY PF:OTECT ION : 
. . . 

HNl Concentration Respiratory Protective Equipment 
------------------ -------------------------------- 

‘Less than or equal 
to’ tI).i:)i:)3 ma/m.5 a3 - 
an 8-hr TWCI 

Ptotectlve mask not required providec 
that:-- . 
id) Continous real-time monitoring iwith 

dldrm capabill ty j is conducted in 

the wof!: area at the c:> . (:N:,3 lnq; m3 

level of detection. 

ibJ t-l?. Ml7 or M40 mask is 3VEllldOil2 

and donned if concentr?t:ons exceed 
!I, , l:)t:)3 mo/mZ. 

\cJ Exposure has been limlted to the 
e*.’ t mn t #. -- practzcable by enqineerrna 

controi (remote operations, 

_ ventilations. and process 
isolation J or work: practices.. 

I f  those conditions dre not met then the 
followznq applies: 

Full facepiece, chemical canister. 
air-purifyinq respirators. (The 

M9. Ml7 or M40 series or other 
certified equivalent ITldSkS. 

acceptable for this purpose 1 n 
canj uric t ion wrth the i-lZ 

t0::1c01001ca1 Aoen t prctectI~:e 
(T&F’! su1 t ior dermzl cro+,ecc,lon. ! 

B-7 



A5 an adLltlOnd1 precaution. the cuffs 
of the Sleeves and the legs of the M3 

suit Shall be taped to the g 1 OVFS snd - 

booi:E tr=, redllce aspiration. 

VENTILGTICN: Local E:: haust: tidnddtccy Pust be filr-erecl or 
Scrubbed to limit exit concentraticn to 0 , OtL3 mg / mZ everaoed over 
a hr/day- Fil tratlon . must be adequate to maintain stack 
concentration below 0.03 mg/mZ as a 1 hour TQR. These values are 
based on structural slmilatity to HD. 

SPE’C I AL : Chemical laboratory hoods shall kave an averaqe inward 
face velocxty of 100 linear feet per minute ilfpm) pll-ts or minus 
10% with the velocity at any point not devratinq from the average 
face velocitY by morp than 3%. Laboratory hoods Shall be 
located such th.qt cfoss drafts da not exceed 20 percent of the 
inward face velocity. fi visual performance test utilizing smoke 
producing devices shall be performed in the assessment o* the 

inclosure's ability to con tarn agent HNl. 

Other: Recrrculation of e:.: haus t air from aqent areas is 
prohibited. No connection between aqent areas and other areas 
through ventrlation system is permittea. Emergency bacKup power 

is necessary. Hooas Should be tested Semi-annuallv or after 
modification or maintenance operatzons. Operation5 Should be 
performed 20 cm inside hoods.. 

PROTECTIVE GLOVES: MANDATOR r’ - 5utyl ToxicoTcgical Agent 
Protective Gloves (M3,M4? or glove set). ,--- 

EYE PROTECTION: As a minimum, chemical goggles will be worn. For 
splash hazard use goggles and face-shield. 

-OTHER PROTECTIVE EQUIPMENT: Full protective clothing will 
consist of the MS butyl rubber suit with hood. M2Al boots. MS 
gloves, underwear. M9 series mask and coveralls iif desired), 
STEP01 or the DPE. For general iab work. qloves and lab coat 
shall be worn with ~19, ~17, or M40 Mask readily available. 

In addi tlon, when handling contaminated lab animals wearinq clean 
smoc I:: ? foot covers, and head c@vers are reoulFed daily. 

-----------------___--------------------------------------------- 

SECTION IX - SF'ECIAL PRECAUTIONS 
-__----------------_--------------------------------------------- 

F+fECAUTIONS TO EE TAKEN IN HANDLING AND STORING: Durlnq handling, 
the ” buddy ” (two man) system will be Ltsed. Con tanners sjhoctid be 
Der;odicallv inspected for leaks (either visual I\,< 13 r bv a 
detector r.lt). and prior to transierrinq the c.ont-llnet-5 i rom 
storaqe to work. s.reas. Strinqent control over &ll rerSonne1 
handling HNl must be ,. e*'erc lsed . Chemrcal Showers. eyewash 
stations, and personal ClednlinesS idCllltleS must'be provided. 
Wash hands beiot-e meals and at the end oi the worPdav. I\Jo 
3moJ.. inq , eating, or drinkrnq 1s Fermltted St :he WOI-1 cite. -. 

3 
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M=-. 
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smoking. eating, or drlnklnq is permitted At the WOTI. site. 
Decontamination aqulpment shall be convenlentlv !ocatcd. E::1 ts 
must be deslancd to permit rapid evacuation. HP11 s hou 1 d b e 
stored 1n containers made of qlass for Pesearch Development Test 

-and Evaluatzon iiiDTE1 quantities or one-ton steel containers for 
larqe auantities. Aaent shall be double-rontalneaz In i iquxa- 
trqht containers.when in storage. 

- - - - - - - - - - - - - - - - - - - - - - ‘ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SECT ICN i - TRANSPORTATION DATA 
----------------------------------------------------------------- 

PROPER SHIPPING NAME: Poisonous liquid. n.o.s. 

DOT HA&D CLASSIFICATION: Poison A 

DOT LABEL: Poison Gas 

DOT MARK1 NG : Poison Liquid. n.o.s. 12.L "'-trchlcrotriethvl~minej 
NA 1955 

-. i 

. 

DOT PLACAPD: PO ISGN GA5 
. . . 

PF:ECAUT IONS TO BE TAKEN 1N TRAMSPORTATION: Motor .*ehicles will 
be piacecarded r=oardless af quantitv. Driver shall be given 
full and complete information reqardinq shipment and conditions 

i$. 
case of emeraenc.;. 

(AR 35-355)’ 
&ll shipments will be handled per local 

. 
ENEF:GENCY ACCIDENT PRE%~ITIONS &ND PROCEDUHES: See sections i'J. 
VII, and i/III. 

vlhlle the Chemical Fess-arch. Development and Enair,eor~na ionter. 
9epartment of the i*t-m\/ be1 ~eve.3 that the dzti +zont2\Lnsd ilerein 
are factual and tne opinions expressed Wre those CI i qua1 zf icd 
e::perts reaardrnq +-he results a-,f the tests c.znaucted. the data 
are not to be tr71::F.n .:~s a worrc?nt*/ or reprcsent3tron f?r bJhlCh the 
fiepartmen+. a> y the I;rmv or Chemical F:esaarcn. Devc-i npment and 
Ennlnecrrnq Center __ +s=l lrnes lCOJ1 responsl5111+_...,. Thev are 
offered 5 0 1 e 1 \,' f 0 r ,'oct r conslder?tl@n. lnvest2catron. and 
verification. Art\ C.I 5 e pi tncse data and Infor5natian must be 
detct-mined bv +. he user to be In accordance 1.81 th ..3Dpl Ic>bie 
Federal 1 . State. .%no local laws cind r?ql>latzans. 
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LIST SF RE’E3EMCES FOR MSDE =OR HNl 
l 

1: Compton. -James A.F.. Mlllt_arv Chemical - and Eioloorcal 

- Aqents! The Teliord F'ress? Caidwell. NJ? 1987. 

7 _ 

N;rC 
Field Manual 8-9, NATO Handbook on the Medical Aspects of 

Defensive Operations, Department ofthe Army, the Navy, 
the 4ir Force, Washlnqton. D.C., August 1973. 

and 

. 
3. ziunmarv Technical F’epor+r_ of Division 9- NDRC, 
Chemrcal Warfare Aaents and Related Chemical Problems, 

Volume I. 
Parts I- 

II. “Chapter .S : Ni trogelt Mustaros” ! by Arthur C. Cope. Marshal 1 
Gates Ir and Eirdsey Renshaw, Washington? DC,. 1946. 

4. Summary Technical Report of givision 5 NDRC. Volume I. 
Chemical Warfare Aqents and Related Chemical Problems, Parts IIF 
VI. “Chapter 22: Systemic Pharmacology and Pathology of Sulfur 
and Nitrogen Mustards”. by William P. Anslow and C. Riley Houc k , 
Washingtonr DC. 1946. 

4 C. Field Manual 3-9, Military Chem1ctr.y and Chemzcal 
Compounds 3 Department of C-he At-mv and the Air Force. Washrngton, 
DC. .Z6 October 1975. 

6. TM 8-285) Treatment oi Chemical - kaent Casualties and 
Conventional Mi litarv Chenlcal InJurIes, Department of the Armv z 
the Navy, ana the Gir Force, Washlngtor,, DC, Nay 1974. -. 

7. The Merck Index, LOttx ed. d -A Mei-ck and Co., Inc., Rahway, 
NJ, USA, 14’33. 

8. RTECS. Reaistrv of Toxic Effects of Chemical -- - Substances! 
US Department of Health and Human Services, Washington. DC. 1987. 

9. cws Field Lab Memo l-4-4, Medical DivisloQ status 
Summaries j information Divlslon 3 CWS Technrcal Command, Chemical 
Warfare Center, Edgewood Arsenal. PlD. August 1944. 

IO. AMC-R 585-131. Safety f'equlstion for Chemical Agents HA 
HD. HT. GP, a iz, Department of the Army, Headquarters, IJn 1 ted 
States Army Material Command. Ale::andria, VA. ? October 1987. 

11. AR 395-54, Ammunition =m E::r,losl~eS 3afe+ -- - -‘f’ 
Headquarters 9 Department 

Standards_, 
of the Army, Washington. DC. 22 May 

1987. 

12. CRDECR ,851. Chemical c E::ploslve, 3nd 
Safety and Health 

F(.esearch, 
Frnqr3m. Det3artment of - 

Occ~~patronal 
rhe Cirmv, US 4rmv 

Chemical Levelopment and Englneerlnq Center, Aberdeen 
F’rovlnq Ground. MD. 15 August 19Y6. 

B-10 



M--h (:, pias 1:: - 

M-17 Mask 

. .-- 

M-3 Tap 

M-3 Hood -. 
_ .L --I ; 

M-2 Al Boots 

M3 

M4 

Gloves 

-.--- .I 

ADDENDUM A 

Equipment Description 

---- NasI-: , Chemical Eiol@qlcal Special l%rpose r-19 , 

M9Al. 

---- p&s,:: , Protective 

---- (&;* M-17Al. Ml7+2 1 - Fioloqical/Chemlcal 
-Field Protective Was!:. 

---- Toxicological Agent Protective Ensemble 

---- Toxicological Aqent Protective -- -.- 

---- Putyl-Safety Toe-TAP-Toxicological Agent 
Protective 

---- M3 Gloves Toxicological Protective 

---- M4 Gloves Tox~coldqical Protective 

---- Gloves-Norton-Toxicological Protective 
_. . 

. 

11 
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C-l 

__ .-- . -c- 

t. 1. Chemfcal Code or W.Ih&ei: X4-3 

2. Chmlcal ::am: 2, 2'. 2' - Trfc!!lorotriethylamine, !Iftrogcn llustard -3. 

3. Chemical fomlae: 

21. Emlrf-t-1. CgHl*cl3:I 

b. Stmctural. 
clcr*Cl~ - y 

- upf2cl 

crr22ar2 / :’ 

4. 5iological Type Coqound: lethal agent. 

5. Ptinclpal Phamerologfcal Actlon: 

MI-3 Is a vesfcant, and sfmflar to IID, Produces eye injur], damge 
to the respfratory tract and, after absorption into the body, pmdm?s 
cytotoxic actlons In a vatfety of tissues. The tmatopoletlc and IyrplioiJ 
tissues are especfally sensitive. These cytotoxic cffccts follow absoqtion 
thmugh t!!o intact skin, respiratory or gastrointestinal tracts. 

C. Characteristfc Odor: Done when pure. 

7. Effective Routes of Adminfstration: Ocular, percutaneous, Inhalation, 
fngcstion, injection. . 

rl. !'cdian Lethal Dosage, Ihn: 

. 
a. 

min/n3. 
Total Ex~osute (I!cad an:! 205-t UnwotrcteZ). LCtCD, 1530 r;rg 

Since HI1-3 fs not detoxified and the effects are curwlative, 
thfs C: is not significmtly changed rritil variations in tir.z of exposure 
\Jithfn roasonablc lfnits. 

b. PerK*Jtmcous . 

Vapor, LCtsq, r;askcd ;crsmncl. 13,730 rig nin/n3. 

Liquid, appmxlnate L3~3. Estimate:! to be 3.7 g/70 kg mn. 



?- 
: .- 
i _ _._. _ __. ___ ___-.-- - 

!flttogen Itustak 

3. Mcdfan Lethal Dosage, Ani!%al: 

a. Total Excosute (Head and E'odv Unomtected). 

(Temperatures given when known). 

Species Ltt*O* t Re!lWkS 

_. 

House Vapor, wind tunnel, 
Aerosol (2~). wind 
Aemsol-free vapor 
Lo~~flow chamber 

5.5 mph, 9S' F 
tunnel, 5.5 mph, W F 

l!igh flow chamber, aemscl pmSent 

345 
500-600 

590 
300 

;“o 
19 
10 

0.25-Z 

10%0 

40 
30 

3*m15 
13-50 
10-113 
lo-loo 

10 

10 

30 

F!x aemsol . 
Low-flow chticr 
Vapor; 90. F, 85: RA. 

ca 200 
1700 (:I)" 

-- 670; 

r!!'at 

t 

c ) ./--- 

I 

Low-flow chamber 
Static ch&zber, 80’ F 

Guinea Pig 

Vapor, wind tunnel, 5.5 mph, 95' C 
Low-flel, 72' F 
Low-flag chazbcr, vapor only, 100' F 
Vapor, 9(r F, 8% R.X. 

Low-flow chamber 

Lo+flow chamber 

Static chattber, W F 

Rabbit Cd 5c5 
230 
530 
635 

4'10-1000 Cat 

!!og 

Goat 

490-1500 

500~1030 
I 

- I l AnalytIcal concen&atIon unless otherujse stated 
* flomi nal concentration . 

. 

--- 
~--=+w . 
c-2 
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F 

. 

Ill trogen Hwtard 

. . b; Inhalatfon (Head Exboshd, Bodv Protected). 

> 
LCtgJ - 

_. -. . (mg mln/& bin) 
---I ___ ._--._ .---L._ .--WC*“- --.-1-w - . -. -.-_C--- .,.- ._---a .- . . “-0 

bse _.. :;g - 10 Low flow 
10 Illgh flow 

. 

Rabbft . 650 Vapor, wind tunnel, 5.5 mph, 95’ F 
1000 Vapor, low flow, 72Q F 

600-800 Vapor. low flow, 100° F 

c. Penrrtaneaus. 

(1,) Vapor (body exoosed, hoad protected). 

The pettubncous toxf cf tf es of W-3 vapor for al 1 
animal species except the mouse were found to be insignificant when 
compared with total exposure toxjd tics. In the muse, Ht4-3 was m-e 
toxic by Lady exposure than by inhalation. . 

lbuse LCt50’3 (ng min/rJ), t - 10 ntn 

Types of Exposures 
ii on 

5ody (PC) Inhalation Total 

.,.. - ..- - 
1000 

1230 300 

Low . 

High 

(2) Liquid, lD~0’s in mtko. 

Ilouse - 7.0 (base) 
Rat - 4.3 (bare) 
Rabbtt - 19.3 (base) 
009 - 10.0 (base) 
Go-t - 20.0 (base) 

51 
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HItrogen tistard 

. 
. 

2 

d. lnnr\'s fn ma/ko, 

- Jmse - -1-Z _ __. . . . . -.. . . . 
Rat 
Rabbit 

;I; ;?;I 
I 

Dog --. 1.0 ,.- _ 

t. Subcutaneous, LD:$f fn maRa. 

MOUSC 

Rat 
~Guinea PCg 

f*l ii: 
7ha 

1 

Rabbit 2.0 (base) 
Goat 20-33 (base) 

f. Intranilstrlc, Ll)rn’r fn nq/lq. 

Rat -2,S.mg/kg (H11-3 In corn ofl) 

10. Nedian Incapac?tating 5ctage,Shn (JCQ~'S):-.--...... 

a. Inha~atfm. II0 dati, 

b. Percutemxus (ksked Pwsonr;al), 2503 mg m?n/c?. 

c. Sye ?nfun. 200 tog ninh?. 

11, Thmshold tldt Value. :b data. 

12. 1ltnlfsum ‘Effective -i&age: Ho data on minimum effective dosage. 
Effects of low dosages for man are given belou. 

(t unkonnE Fkduced no subjektve SVQ&XFS amng four volunteers. all + 
‘- Al&oigh e&-we to an 1111-3 vapor dosage of 29 n,g nln/r~~ 

showed mderate conjunctival kfectibn. Grossly, their corneas semed nonul, 
but slit-Ian exwinatlon revealed mode ate to marked eplthelial edcna. 
Three volunteer.- exposed to 42 cq nin/.. (t J - 7 mln) dcvelooed lacrirdtion, 
pbotophobla, and a grftty feelfng In the eye. Grossly, their corneas new 
nom41 and did not stadn with fluoroscein, but slip-lanp examination revealed 
epithelial edcr;u and slight Infiltration of the anterior stmra. One 
developed moderate ed- of fc.e lids. On the fourth day after oxposu~p, c 
all were lmpmving koth subjerfvely and objectively. 

b. a. !‘eJl an thms’ * I 51isterfng dosage, ca. 7;) nrq. 

52 
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13. I; 14. 

a. 

141 trogen lbstard 

Acute PhysIological Effects and Onset Tine of 

Eya. - :- 

In r!ngle upo~urer, nitrogen~r+ards irritate . *. . 
which do not srgnfffcantly damage tne.s&rn or respiratory 
irrltati0n appears souner than that from musfard. 

sJqtcr;o: 

the eye in doses 
tract. This 

HilderrmCzrate exposure causes slight smartfng and lacrfrdt!m 
wfthin 20 mfnutes;-'Tnarizafter, sflptorns my nsx and danc until they 
~~$amwsistcnt about 2-l/2 hours later and reach tbair maxi= in 8 to 

tffld exposunz prodccos l rythema and edema of the pat pebnl sod 
bulbar c&junctfvaa and superficfal, stew haziness of the comaa. 
Lrrftation, lacrfmatfon, deep eye pain, miosis. and photophobia are usually 
present. 

Afttr more severe exposure, symptoms begfn fcznediately and proFess 
for 24 houn or longer. These synptocrr are followed by spot:y hfzzrrna~c 
discolorations of the .fris. The cornea1 epithelium shows a ruugnened, 
lusterless sutiace, with areas of pun&ate staining (fluorcsceln). Severe - 
exposure may cause tbt~comeal,epit.helium.to cxfolfate. Sift lag 
examinatiorls ufll rrreal clouding and edema of the cornea1 substence 
extending deep below the Bobfcan'r menbane. Local necrosis of the corn- 
may rupture the globe. . 

b. u. . 

In nild vapor exposures, there may be no skin lesions. After 
severe vapor exposure or after exposure to liquid nitrogen mustard, 
erythema may appear ewlier than In wstard contamination. There ray 
be irritation and Itchjng as with mustard. Later, blisters ray appear 
In the erytheatous a,*as. The skin lesfons are sinflar to those caused 
by mustard. . 

c. Ressitatory Tract. 

The smtcxs are the SEX as those caused by mustard, namly, 
delay In appearance, Irtltation of the nose and throat, hoarseczss 
progressing to aphonia, and a persistent cough. Fever, dyspnea, and 
noist rales may develop. Sronchopneumonla rzy appear after t!le first 
24 hours. 

tllld trachei tls may result In a perslstent couoh. Lor: 
grade fever may pentst a neck or longer. The prognosls*is grave ff 
there Is a severe respiratory tract involvement. Late dcst!s kc t;, 
pncumonla may 0:cur. 

c-5 
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da &tmIntestfnal Tract. 

FerlZowlng oral adminfstratlon or systerrfc abrolS;tion, the 
nitxgm zzs'fardr injure the lntontfnal tract. In anifxls severe dfarrbea, 
which nay Ike bemorrhaglc, occurs. Lesions are must wrked fn the ~=;a11 
lntestinr 25d consist of da+%eratlve changer. and nucmsir in the uxosa. 
!n ran t.%e fimgestfon of 2 to 6 mjlllgraus causes nausea and vomltlng. 

%$mt&y Ef'f;e=ts. :.T: . *-- ':: :': .: : _ - . - Q. - 
. - -*-. m;ir‘mkt spsz~f~c effects.of the ni&gen mustards are CXI the 

hematopoizztk and lyflphold tissues. Thtsa effecti follor absoqhon from 
the intti rtfn, resplratoy or gastrointestinal tract. In bone CL~IW 
the degsre!%Zive changes can be detected wlthln 12 hours and oay progress 
to sevcrc ao2asla. The thymes, spleen, and l)r~sh nodes Involute xpfdly, 
with -is and phagocytosls of their lymph%ytes. Thfs lnjurr fs 
demPnsrabFc fn the blood as a transtent leucocy+?sls of a few hours 
duration, f~Jlowed by severe lmhopenia, granulocytopenlar thmtiwtnpenia, 
and a mo&l7ltte anmla. The bljad picture ray shw little change other 
than l$?ph~enla for 5 t 10 days after exposure, when the white count 

rms may fall to 500 cells/, *of lower. The varkus nitrogen CWLWXS differ 
in abtf5?iy to produce these ctianges. 

15. Cbrcndc Physlolog!cal Effects: . 

In mre cases scarrfng 09 tie comea p1y be cxpecTej a>d the fris 
ft ftequmtljy left discolored and at-fiphfed. Repeated skin burns may 
lead to ?xypwsensltlvlt of the skin, manifested In the szx tanner as 
scnsitirtQ 3~3 HO (q.v. J . 

16. Self &Id and Ffrst Aid: Sam as for HD (q.v.!. 

17. ToIertSle Env~mnmental Concentrations to acontrolled Pdpirlation: 

16. t%?ew:ar Helght: 204.5. 

19. Purte Range (average): 

a, LjboratorY Samole. 96 to 99 WC 

b- . Plant Samnle. 

20. Physfsal Appearance: Dark to brfsht yellow ?fqufd. 

-- 
--’ .- - -.- 
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: 28, Viscosity: -5.9 centlstokes 0 25’ C. 

Mtrogm Mustard 

21. Vapor Densi~y,J&latlve to Air: 7.1. . _._.- 

P. Llquld Density: 1.24 g/ml 0 25' C. 
_. - - . - 

23, Solid Density: - -. .--_ _. 

a. Bulk Density. .rlA . 

b.._: 'Wstal-Qenslty. :tA 

24. Normal- freezlng”Poln~ Wt.tleltlii~ Piijief ‘- -9.7 ti ” ’ 
-- _, . 

‘25. -Boiling Pofnt:‘: i56* C (catcu3ated); decomposes at 153' C. 
-.- 

26. Vapor Pressure:. 0.011 am llg 8 25. C. 

27. Volatility: 120 mg/m3 r? 25. C. 

29. Flash Potnt: -Hfgh enough'not to interfere with mIlitarymuse of the 
agent. . :' . .. 

. 30. Autoi$nltlon temperature: Decomposes at 150. C; my become exploslve. 
(Pmpettles oc '.:;r Gases - Vol IV, EIn00/41). 

. 
31. Latent :!cat of Vapotlratlon: 74 Cal/g. 

32. Latent Neat of. Fusion: Unknown. 

33, Vapor-Air Explosive Hazard Range: Unknown. 
. 

34. l?elative Persistency: s 

a. a. Persistent. 

b. Surface (Vood, Metal, Kasonry, Ilubber, Paint). Persistent. 

C. Uater. 
days. - 

Hot completely hydrolyzed by water after standing for 

35. Solubfllty (g/100 g solvent): 

a. ilater (distIlled\. 0.003 

b. Other. Soluble In ether, 

C. Gest Solvent. Organic sol 

. 
; 

g/l JiI g solvent. 1 

benzene, and ms: or;:?ic solvents. 

verits. 
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kitrqen llustard 
i r- : ..- 

36. ThenIn Uecornporltlon Rate: 2ecompcse~ at 1%’ C. Process rdy 
beawe explosive. Ustable at row tenperafxe In glass. 

37. Heat of CooWstion: U&noun. 

33. Products of Caabustion: 
furnace incinerator. 

q. HCl, C12, H20, !12 estioatcd for 

39. Kate of IlydrolysiS:.. 

il. Acfdlc !oHj;. Very,slw. 

b. Basic'@H)+. *'Hj&vlysit'ir‘morc rapfd under basic conditions. 

40. Hydrulysfs Products: 
in higher concentrations. 

N(CH2Cl12011)J fn dilute solutions; dfmer fotmatfon 

ketrates steel at the rate of 1 x 10-S to 5 x 10'5 Inches/month at 65' C. 
Corrosive Properties: Does not attack iron in the absence of water. 

42, DetectIon kthods and Eqriipnent: 09-J Test. Spotted Ulsk (SO) Test, 
Wagendorff Test; otherwise. same as H. . 

43. UecontaaGnants: 

Personnel. 
I0 o&bent. 

Ml3 kit (liquid on skin, dothing, or equipment). 

b. Equlwrnt. Bleach, WC solution. 052. 

c. Areas (terrafnj. Fire, earth nxwfn9 equimnt: SIX slurry 
sprayed from 149 or MlWl decontiolinating apiaamtus. 

44. COT Classification: Poison A. 

45. Stabilizer Utilized: 

a. Laboratorv Sanle. Rate of polyrerirafion decreases with 
addition %-d-r-bon dlsulfide, tripnenyl carbinol). . 

b. Production Saaole. S&x. 

46. Types of Contalners Required for Storaa: 

a. ROT&E Ouantftfcs. Glass with stabilizer. 

b. Stockptle Quantities. Stable In high carbon steel at 25' for 
40-50 weeks or Ion caroon steel with stabilizer. Polfierires when stored 
at 65' c. 

. 
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I  47. Q-D CIatsiflcatlon: 8 
Coupatlbillty 6roup: A 

. umical Group: A 
. 

Nltmgen t-btard 
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DATE: 7 January 1991 

U.S. ARMY CHEMICAL Emergency Telephone #s: 

,~OISO~\ 
RESEARCH, DEVELOPMENT Cm1 Rsch Dev & Engr Cen 
AND ENGINEETING CENTER 301-671-4411 0700-1700 

' GAz // 
EST After normal duty 

\ hours: 301-278-5201 

'"' 
MATERIAL SAFETY DATA SHEET Ask for CRDEC Staff 

Duty Officer 
LEWISITE 
----,-------i-------------------------------------------------------------- 

SECTION I - GENERAL INFORMATION 
-----------~------------------------- --------------------------------------- 

MANUFACTURER'S NAME: Chemical Research, Development and Engineering Center 

MANUFACTURER'S ADDRESS: U.S. ARMY ARMAMENT, RESEARCH & DEVELOPMENT COMMAND 
CHEMICAL RESEARCH, DEVELOPMENT & ENGINEERING CENTER 
ATTN : SMCCR-CMS-E 
ABERDEEN PROVING GROUND, MD 21010-5423 

CAS REGISTRY NUMBER: 541-25-3 

CHEMICAL NAME AND SYNONYMS: 

Arsine, (20chlorovinyl) dichloro- 
Arsonous dichloride, (2-chloroethenyl)- 
Chlorovinylarsine dichloride 
2-Chlorovinyldichloroarsine 
beta-Chlorovinyldichloroarsine 
Dichloro (2-chlorovinyl) arsine 

TRADE NAME AND SYNONYMS: Lewisite, L, EA 1034 

CHEMICAL FAMILY: Arsenical (vesicant) 

FORMULA/CHEMICAL STRUCTURE: 
H 

C2H2AsC13 Cl I Cl 
>C=C- As< 

H Cl 

NFPA 704 SIGNAL: Health - 4 /\ 
Flammability- 1 
Reactivity- 1 Al A 

/ \/ \ 
\ 4/\ 1/ 

\/ \/ 
\ / 

\/ 
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_______--------------------------------------------------------------------- 

SECTION II - COMPOSITION 
--------------------------------------------------------------------------- ,I 

INGREDTENTS FORMULA PERCENTAGE AIRBORNE 
NAME BY WEIGHT EXPOSURE LIMIT (AEL) 

Lewisite C2Ii2AsCi3 1co * 0.003 mg/m3 

* This i; a ceiling value 

--------_--------------------------------------------------------~---------- 

SECTION III - PHYSICAZ, DATA 
---------------------------------------------------------------------------- 

BOILING Pc+NT DEG F (DEG C): 374 (190) 

VAPGR PRESSURE (mm Hg): 0.35 @ 25 DEG C 
.' 0.22 @ 20 DEG C -_ 

VAPOR DENSITY (AIR=l): 7.2 . 

SOLUBILITY: Negligible in water, completely soluble in Et20, CHC13, all 
common organic solvents, mustard, oils, and alcohol. 

SPECIFIC GRAVITY (H20=1):- 1.88 @ 25 Deg C 

VOLATILITY (mg/m3): 3.9 x (lo)3 @ 25 DEG C 
2.5 x [10)3 @ 20 DEG C 

MOLECULAR WEIGHT: 207.32 

APPEARANCE AND ODOR: Pure' L is a colorless.oily liquid. "War gas" is an 
amber to dark brown liquid: characteristic odor is usually geranium-like; 
very little odor when pure. 

SECTION IV - FIRE AND EXPLOSION DATA 
---------------------------------------------------------------------------- 

FLASHPOINT (Method Used): does not flash. 

FLAMMABILITY LIMITS: N/A. . 

EXTINGUISHING MEDIA: N/A. 

SPECIAL FIRE FIGHTING PROCEDURES: Full protective clothing (See Section 
8 1 and full respiratory protection must be worn when fighting fires 
inside buildings and areas where L is stored. Full protective clothing and 
canister or filter type mask can be worn where oxygen deficiency is not a 
problem. All persons not engaged in extinguishing the fire should be 
evacuated. Skin contact and inhalation of L and its vapors must be avoided 
at all times. Although the fire may destroy most of the L, care must be 
taken to assure that the L does not contaminate uncontrolled areas and that 
the fire-fighters are adequately protected from physical contact with the 
agent and agent fumes. 

------____ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  --w----__ 

SECTION V - HEALTH HAZARD DATA 



v-w----- --------------------------------- ----------------------------------- 

- .  - .  .  .  .  . . -  

AIRBORNE EXPOSURE LIMIT (AEL): The AEL for Lewisite is 0.003 mg/m3 as a 
ceiling value;- A ceiling- value may not-be exceeded at any time. Practical- 
lYt it may be an average value over the minimum time required to detect the 
specified concentration. The ceiling value for Lewisite is based upon the 
present technologically feasible detection limit of 0.003 mg/m3. The 
ceiling value may be lowered as detection technology improves. The AEL for 
Lewisite is proposed by AR 385-64, Change 2 to DOD 6055.9-Std (Appendix A). 
To date, the Occupational Safety and Health Administration (OSHA) has not 
promulgated a permissible exposure limit (PEL) for Lewisite. , 

EFFECTS OF OVEREXPOSURE: L-is.a veiicant (blister agent),-also; .it acts- as 
a systemic poison, causing pulmonary edema, diarrhea, restlessness, weak- 
ness, subnorma3-temperature, --and.low-blood pressure-. -Zn order-.-of--severity 
and appearance of symptoms, it is: a blister agent, a toxic lung irritant, 
and absorbed'in tissues, a systemic poison. When inhaled in high con- 
centrations, may be fatal in as short a time as 10 minutes. L is not 
detoxified by the body. Common routes of entry into the body include 
occular, percutaneous, and inhalation. 

Let50 (inhalation, man) = 1200 - 1500 mg min/m3 
LCt50 (skin vapor exposure, man) = 100,000 mg min/m3 
LDLO (skin, human) = 20 mg/kg 
LCt50 (skin, man): >1500 mg/min3. L irritates eyes and skin and gives 

warning of its presence. Minimum effective dose (ED min) = 200 mg/m3 
(30 minj. - 

fCt50 (eyes, man): c300 mg min/m3. 

ANIMAL TOXICOLOGICAL DATA: ,-. 
LD50 (oral, rat) = 50 mg/kg 
LD50 (subcutaneous, rat) = 1 mg/kg 
LCtLO (inhalation, mouse) = 150 mg/m3 10m 
LD50 (skin, dog = 15 mg/kg RTECS) or 38 mg/kg (CRDEC 

sheets) 
LD50 (skin, rabbit) = 6 mg/kg 
LD50 (subcutaneous, rabbit) = 2 mg/kg 
LD50 (intravenous, rabbit) = 500 mg/kg 
LD50 (skin, guineapig) = 12 mg/kg 
LD50 (subcutaneous, guinea pig) = 1 mg/kg * 
LD50 (skin, domestic farm animals) = 15 mg/kg 
LCt50 (inhalation, rat) = 1500 mg min/m3 (9 min) 
LCt50 (vapor skin, rat) = 20,000 mg min m 25 min) 
LCD50 (skin, rat) = 15 - 24 mg/kg 
LD50 (ip, dog) = 2 mg/kg 
EDmin (skin, dog) = 50 mg/m3 (30 min) 
EDmin (eye, dog) = 20 mg/m3 (30 min) 
EDmin (skin, rabbit) = 25 mg/m3 (30 min) 
EDmin (eye, rabbit) = 1 mg/m3 (30 min) 

chemical agent data 

a. Acute Exposure: 

(1) Eyes. Severe damage. Instant pain, conjunctivitis and 
blepharospasm leading to closure of eyelids, followed by cornea1 scarring 
and iritis. Mild exposure produces reversible eye damage if decontaminated 
instantly, otherwise more permanent injury or blindness is possible within 1 

P-- 
minute of exposure. 

(2) Skin. Immediate stinging pain increasing in severity with 



time. Erythema (skin reddening) appears within 30 minutes after exposure 
accompained by pain with itching and irritation for 24 hours. Blisters 
appear -within 12 hours -after exposure with more pain which diminished 
after 2-3 days. Skin-burns are much deeper than with HD. Tender and moist ,'-- 
skin (mucous membrane;-perspiration covered:...), absorbs more L, therefore 
is more sensitive than the skin. This, however, is counteracted by L's 
hydrolysis by moisture, producing less. vesicant, higher vapor pressure 
product. 

(3) Respiratory Tract. Irritating to nasal passages and produces a 
burning sensation followed by a profuse nasal secretion and violent snee- 
zing. Prolonged exposure causes coughing and prod;& tion.of large Gantitics 
of froth mucus... In experimental animals, injury to respiratory tract, due 
to vapor exposure is similar to mustard's; however, edema of the lung is 
more marked and frequently.accompanied by pldural.fluid. -. -.< 

_ _ 
(+) Systemic Effects<-- L on the skin, 

absorbed and may cause systemic poisoning. 
as well as inhaled vapor, are 

A manifestation of this is a 
change in capillary permeability, which permits loss of sufficient fluid 
from the bloodstream to cause hemoconcentration, shock and death. In non- 
fatal cases, hemolysis of erythrocytes has occurred with a resultant hemo- 
lytic anemia. The excretion of oxidized products into the bile by the liver 
produces focal necrosis of that organ, necrosis of the mucosa of the biliary 
passages with periobiliary hemorrhages, and some injury to the intestinal 
mucosa. Pcute 
edema, diarrhea, 

systematic poisoning from large skin burns causes pulmonary 
restlessness weakness, subnormal temperature, and low blood 

pressure in animals. 

b. Chronic Exposure. L can cause sensitization and 
impairement. 

chronic lung 
Also, by comparison to agent mustard and arsenical compounds, 

it can be considered as a suspected human carcinogen. 
_-- 

EMERGENCY AND FIRST AID PROCEDURES: Always do;1 your own protective mask and 
gloves before.administering first aid. 

INHALATION: Remove from the source immediately. 
ped give artifical respiration. 

If breathing has stop- 
If breathing is difficult, administer oxygen. 

Seek medical attention immediately. 

EYE CONTACT: Speed in decontaminating the eyes is absolutely essential 
Remove person from the liquid source, flush the eyes immediately with water 
for lo-15 minutes by tilting the head to the side, pulling eyelids apart 
with fingers and pouring water slowly into the eyes. 
bandages but, 

Do not cover eyes with 
if necessary, protect eyes by means of dark or opaque goggles. 

See medical attention IMMEDIATELY. 

SKIN CONTACT: Remove victim from source immediately and remove con- 
taminated clothing. Immediately decon affected areasby flushing with 10 
percent sodium carbonate solution. After 3-4 minutes, wash off with soap 
and water to protect against erythema. Seek medical attention immediately. 

INGESTION: Do not induce vomiting. Give victim milk to drink. Seek 
medical attention immediately. 

__________________--____________________------------------------------------ 

SECTION VI - REACTIVITY DATA 
________________________________________------------------------------------ 

INCOMPATIBILITY: Corrosive to steel at a rate .of 1 x 10 -5 to 5 X lo-5 
month at 65 DEG C. 

in/ 
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HAZARDOUS DECOMPOSITION PRODUCTS: 
Stability: Reasonably stable; however, in presence of moisture, it hydrol- 
yses rapidly, losing its vesicant property. It also hydrolyses in acidic 
medium to form HCl and non-volatile {solid) chlorovinylarsenious oxide, which 
is less vesicant than Lewisite. Hydrolysis in alkaline medium, as in 
decontamination with alcoholic caustic or carbonate solution or DS2, pro- 
duces acetylene and trisodium arsenate (Na3 AS 04). Therefore, de- 
contaminated solution would contain toxic arsenic. . 
------------------------- --------------------------------------------------- 

SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES 
------------------_--------------------------------------------------------- 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 
Only personnel in full protective clothing will bc allowed in area where L 
is spilied (see Section 8). 

RECOMMENDED-FIELD PROCEDURES: The L should be contained using vermicu- 
lite, diatomaceous earth, clay, or fine sand and neutralized as soon as pos- 
sible using copious amounts of alcoholic caustic, carbonate, or DS2. Cau- 
tion must be exercised when using these decontaminates since acetylene will 
be given off. Household bleach can also be used if accompanied by 
stirring to allow contact. Scoop up all contaminated material and place in 
approved DOT containers. Cover with additional decontaminant. Decon- 
taminate the outside of the container, label IAW DOT and EPA requirements, 
and dispose of as specified below. Conduct general area monitoring to 
confirm that the atmospheric concentrations do not exceed the airborne 
exposure limit (see Secti.ons 2 and 8). 

RECOMMENDED LABORATORY PROCEDURES: A 10 wt percent alcoholic Sodium Hydrox- 
ide solution is prepared by adding 100 grams of denatured ethanol to 900 
grams of 10 wt percent NaOH in water. A minimum of 200 grams of decon is 
required for each gram of L. The decon/agent solution is agitated for a 
minimum of one (1) hour. At the end of one hour the resulting pH should be 
checked and adjusted to above 11.5 using additional NaOH, if required. 

It is permitted to substitute 10 wt percent alcoholic sodium carbonate made 
and used in the same ratio as the NaOH listed above. Reaction time should be 
increased to 3 hours with agitation for the first hour. Final pH should be 
adjusted to above 10. 

It is permitted to substitute 5.25 percent sodium hypochlorite for the 10 
percent alcoholic sodium hydroxide solution above. Allow one hour with 
agitation for the reaction. Adjustment of the pH is not required. 

Conduct general area monitoring to confirm that the atmospheric concentra- 
tions do not exceed the airborne exposure limit (see Section 8). 

WASTE DISPOSAL METHOD: 
All neutralized material should be collected and contained for disposal IAW 
land ban RCRA regulations or thermally decomposed in an EPA permitted 
incinerator equipped with a scrubber which will scrub out the chlorides 
and be equipped with an electrostatic precipitator or other filter 
device to remove arsenic. Collect all the arsenic dust from the electro- 
static precipitator or other filter device and containerize and label IAW 
DOT and EPA regulations. The arsenic will be disposed of IAW land ban RCRA 
regulations. Any contaminated materials or protective‘clothing should be 
decontaminated using alcoholic caustic, carbonate, or bleach analyzed to 
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assure it is free of detectable contamination (3X) level. The clothing 
should then be sealed in plastic bags inside properly labeled drums and held 
for shipment- back to the DA issue point. - ' 

-. 
NOTE: Some states define decontaminated surety material as a RCRA ha-zardous 
waste. 

-------------------------------------------------------~-------------------- 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
-----------------------------------------------------.----------------------- 

. _ .- 
RESPIRATORY PROTECTION: 

. 
Concentration Respiratory ProtectionjEnsemble Required 

(mg/m2). __ __ 1. _ ~ _ _ 13 . . - 
------------------------- ------------------_----------------------- 

*0.003 
(unmasked agent 

worker; . 

Greater than *0.003 
and less than or equal 
to **0.003 

(masked personnel-in 
routine operations) 

Greater than *0.003 or 
unknown 

A full facepiece, chemical canister, 
air-purifying, protective mask shall be 
on hand for escape (the M9, Ml7 and M40 - 
series protective masks are acceptable- 
I'or this use). 

A.. A full facepiece, chemical canister, 
air-purifying protective mask (M9, Ml7 and 
M4O.series protective masks and NIOSH ._ 
approved, air-supplied escape devices are 
acceptable for this use). 

B. A NIOSH-MSHA-approved pressure demand 
or continuous flow, full faseplece air- 
supplied respirator. 
C. A NIOSH-MSHA-approved pressure-demand 
full facepiece SCBA. 

A. NIOSH-MSHA-approved, full face-piece 
pressure-demand respirator suitable for use 
in atmospheres immediately dangerous to 
life and health. Respirator and protective 
suit must be approved by the AMC Field 
Safety Activity prior to use. 

B. For field operations or emergencies 
only, use full face-piece, chemical 
canister, air-purifying protective mask 
with hood (only the M9 series protective 
mask with Ml1 canister and M40 mask are 
acceptable for this use). 

* This represents the ceiling value determined by continuous real time 
monitoring (with alarm) at the 0.003 mg/m3 level of detection. 

** Based on an 8-hr TWA measurement. The 
concentration to which nearly all 

stated or permissible TWA is the 
workers 

normal 8-hr workday, day 
may be repeatedly exposed, for a 

after day, without adverse effect. 
excursions above 

TWAs permit 
the limit provided they are compensated by equivalent ex- 

cursions below the limit during the workday. 

VENTILATION: Local exhaust - Mandatory, must be filtered or 
limit exit concentration to non-detectable level. 

scrubbed to I_, 



Special: Chemical laboratory hods shall have an average inward face 
velocity of 100 linear feet per minute (Ifpm) = 10% with the velocity at any 
point not deviating from the average face velocity by more than 20%. 
Laboratory hoods shall be located such that cross drafts do not exceed 20 % 
of the inward face velocity. A visual performance test utilizing smoke 
producing devices shall be performed in the assessment of the inclosure's 
ability to contain Lewisite. . 

Other: Recirculation of exhaust air form agent areas is prohibited. No 
connection between agent area and other areas through the ventilation system 
is permitted. Emergency backup power is necessary. Hoods should be tested 
semi-annually or after modification or maintenance operations. Operations 
should be performed 20 cm inside hoods. Procedures should be developed for 
disposal of contaminated filters. 

PROTECTIVE GLOVES: Norton, Chemical Protective Glove Set 
M3 Butyl Rubber 

EYE PROTECTION:, As a minimum, protective eye glasses will be worn. 
For splash hazard use goggles and face-shield. 

OTHER PROTECTIVE EQUIPMENT: Full protective clothing (Level A) will consist 
of the M3 Butyl rubber suit with hood, M2Al boots, M3 gloves, 
impregnated underwear, M9 series mask and coveralls (if 
desired), or the 30 mil Demilitarization Protective Ensemble 
(DPE) if available or NIOSH approved equivalent. For general 
lab work, gloves and lab coat shall be worn with M9, Ml7 or 
M40 mask readily available. 

In addition, when handling contaminated lab animals, wearing 
daily clean smock, foot covers, and head covers is required. 

MONITORING: Available monitoring equipment for agent L is the M18A2 (yellow 
band), Automatic Chemical Agent Detector Alarm (ACADA), bubblers (arsenic 
and GC method) and the M256A2 Kit. 

---------------------------------------------------------------------------- 

SECTION IX - SPECIAL PRECAUTIONS 
--------------------- ------------------------------------------------------- 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
During handling, the "buddyf8 (two man) system will be used. Containers 
should be periodically inspected for leaks, either visually or using a 
detector kit. Stringent control over all personnel handling L must be 
exercised. Chemical showers, eye wash stations, and personal cleanliness 
facilities must be provided; wash hands before meals and each worker will 
shower thoroughly with special attention given to hair, face, neck, and 
hands, using plenty of soap before leaving at the end of the workday. 
The storage or consumption of food or beverages: the storage or application 
of cosmetics; the smoking or storage of smoking materials, tobacco products 
or other products for chewing: or the chewing of such product in all labora- 
tory areas, is prohibited. Laboratory glasswear will not be used to prepare 
or consume food or beverages. Decontaminating equipment shall be conven- 
iently located. Exits must be designed to permit rapid evacuation. L should 
be stored in containers made of glass for Research, Development Test and 
Evaluation (RDTE) quantities or one-ton steel containers for large quanti- 
ties. Agent shall be double contained in liquid tight containers when in 
storage or during transportation. 
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---------------------------------------------------------------------------- 
__ SECTION X - TRANSPORTATION DATA 

---------------------------. ------------------------------------------------ 

PRbPER SHIPPriG NAME: boisoncus liquid, n.0.s. 

DOT HAZARD CLASSIFICATION: Poison A 

DOT LABEL: Poison Gas 

DOT-MARKING:' -Poisonolr3 liquid, n.o.s, (Chlorovinylarsine dichloride) 
NA 1955 

DOT PLACARD:. -POISON GAS . 
__- - . 

EMERGENCY~AC&EWT PPECAUTICNS & PROCEDURES;‘ See Sections IV and VIII. 
.__ . -. - _ 

PRECAUTTIONS- TO' BE TAKEN. IN YRANSPORTATI~N: Motor vehicles will be 
placarded regardless of quantity. Driver shall be given fullo and 
information regarding shipment and conditions in case of emergency. 

complete 
AR 50-6 

deals specifically with the shipment of chemibal agen&. .Shipment of agents 
will be escorted in accordance with AR 740-32. 

-------------- 

While the Chemical Research and Development.Center, 
believes that the data contained herein 

Department of -the- Army 
are factual and the opinions 

expressed are those of qualified experts regarding the results of the tests 
conducted, the data are not to be taken as a warranty or representation 
for which the Department of the Army or Chemical Re;;.zarch 
Center legal responsibility. 

and Development 
assumes They are 

consideration, investigation, and verification. 
offered solely for your 

Any use of these data and 
information must be determined by the user 20 be in accordance with 
applicable Federal, State, and local laws and regu?ntions. 
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e _. Occupational Health Guideline for 

Chloropicrin i 
. 

lNTRODUCTlON 

This guideline is intended as a source of information for 
. . employees, employers, physicians, industrial hygienists. 

and other occupati&l h&h professionals who may 
have a nerd for such information. It does not attempt to 
present a!1 dtu; rather, it’ presents pertinent information 
and data in summary form. 

SUBSiANCE lDENflFlCATlON 

l Fom&: CCLNO, 

l Synonvvs: Nitrotrichloromcthane: 
tricbtcrc;nitromcthane; nitrochloroform 

- - - . l Af$mance and odot: Color:as, oily liquid with a 
sharp,pcnetrating odor that causes tears. 

. . . . 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for chloropicrin is 0.1 part 
of chloropictin per million pati of air (ppm) averaged 
over an eight-hour work shift. This may also be ex- 
pressed as 0.7 milligram of chloropicrin per cubic meter 
of air (mg/m’). 

HEALTH HAZARD 1NFORMATlON 

l Routes 01 exposure 
Chloropicrin can affccr the b&y if it is inhaled or if it 
comes in contact with the eya or skin. It can’also alTcct 
the body if it is swallowed. 
o Ellects of ovcrcxposure 
I. Short-fen fipsurr: Chloropicrin causes eye irrita- 
tion and tearing. It also causes cough, nausea. and 
vomiting, and severe irritation of the skin. Breathing 
chlorooicrin vapors may also cause delayed severe 
breathing Wlicultia and which may cause death. 
L Lung-fcmt fiposun: Overexposure to chloropicrin 
may cause h?~msed $uJceptibi!ity 10 fUtUrC overcxpo 
sure. 
3. Rqoninp Signs and S~~protnr A physician should be 
contacted if anyone develops any signs or symptoms 

and suspects that they are caused by exposure to 
chloropicrin. 
l Rrcomtntadcd medical suncillance 
The fo!lowi?rg medical procedures should be made 
availab!e to each mtploy~~ who is expoxd !o chloropi- 
crin at potentially hazardous Icvels: 
I. Initial Meiical Erantina~ion: 

-A complete history and physical examination: The 
purpose is to detect prc-existing conditions that might 
place the exposed employ? at incre.ascd risk, apd to 
establish a baseline for future health monitoring. E> ami- 
nation of the respiratory system should be stressed. The 
skin should be examined for evidence of chronic disor- 
den. 

.--NC and FEV (1 set): Chloropicrin is a severe 
respiratory irritant. Persons with impaired pulmonary 
function may be at increased risk from exposure. 

--IV x If” chest roctttgctrogram: Chloropicrin may 
cause respiratory impairment. Persons with presxisting 
pulmonary disease may be ar increased risk. 
L PIriodir .bfefieal Erominarion: The aforementioned 
medical examinations should be repeat4 on au annual 
btsis. 
l Summary 01 toxicology 
Chloropicrin vapor is a severe irritant of the eyes, : 1 in, 
and respiratory tract. A lethal exposure for human* is 
stated to be 1!9 ppm for JO minutes, with death usu# y 
resulting from pulmonary edema; particular injury 
occurs in the medium and small bronchi. In addition to 
pulmonary irritation, human exposure results in hcri- 
mation. cough. nausea. vomiting, and skin irritation: 
individuals injured by inhalation of chfoiopicnn vawr 
are said to by more susceptible to subseq:znt exposures. 
A concentration of 15 ppm COU!~ not be tolerated 
longer than 1 minute. even by pcnons acclimated to 
chloropicrin: exposure to 4 ppm for a f~‘w seconds is 
temporarily disabling, due tu the irritant ef!crts. Con- 
centrations of 0.3 to 0.37 ppm resulted in painful eye 
irritation in 3 to 30 seconds. Chloropicri? is a >-vcre 
skin irritant. 

--. -- 

These tecommendatlons fefle:t good cndusnal nyglene an? medical survc~~~anc 0 oractlces an0 Inelf mDlenwt3:lon wt 
assist In ach;evtnq an eflectwe occueabonal Pealtr: cwogram. HCwever. !nPv nay n3: be 5utkle.w tc acfwve compl.ance 

wdh all rnpuwemem ct OSHA replabons 

U.S. DEPARtMEW OF HEALTH *ND HUMAN SERVICES 
hbhC Heatth SeMCe Cmeft (01 Dtserse Ccmfo 
Natt~nal InsttIule Ior Occu0aI~onal Met/ and Wallr. 
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, CHEMICAL AND PHYSICAL PROPERTIES 

l Pbys.ial data 

1. Molecular weight: 164.4 
1 Boiling poix: (;irO mm Hg): 112 C (234 F) 
3. Spccik gravity (water = 1): 1.635 
4. Vapor density (air = I at booiiing FJint of chlore 

pi&n): 5.7 
5. ;IIelting point: -64 C (- .93 F) 
6. t’+por ptcrsure at 20 C (68 F): 20 mm Hg 
7. so!ubility in water. g/loo g water at 10 c (68 r): 

0.18 
8. Evaporation nte (butyl ace;ltc = 1): Data not 

available 
l Ra&rity 

1. Conditions chiiuting to instability: High tan- 
pcraturcs or severe shock, pa&ululy when involving 
ccntainers of greater than 30 gakns capacity. 

2 Incompr+ilitia: Contact with strong oxidixen 
may canx fires or cxplosionr 

3. Hazardous decomposition produ$s: Toxic gases 
and vapors (such as oxides of nitrogen, phosgcne. 
nitrosyl chlotide, chlorine, and urban monoxide) may 
be released when chloropicrin decomposes. 

4. SpaA preautionsz Liquid chloropictin will 
attack some forms of plastics, rubber, and coatings. 
l FlnmmrbNiy 

I. Nor conbuxtiilc but wtth strong initiation. ttated 
mated under confincmmt will dctonatr 

2. Fires invclving chloropicria shodd be fought 
from an explosion-resistan: !oation, 
l Wanlingpropcrtia 

1. Odor Threshold: Stem reports an odor rhrcshold 
of 0.0073 mgA(1.1 ppm) 

2 Eye irritation Level: The D#ummrorion oJ7ZITi 
states that “according to Rury and Zcmilr. chloropicrin 
in concentrations of from 0.3 to 0.37 ppm resulted in 
painful irritation to the eyes in 3 to 3(! seconds.” Patty. 
however. reports that 1.3 ppm is the Icwut irritant 
concentrari~n, but that 0.3 to 3.7 ppm for 3 to 33 
seconds QUSCS “clos&g of the eyelids tuxording to 
individual sensitivity.” 

3. Evaluation of Wammg Properties: Tbmugh its 
irritant efTec;s on the eyc~ chloropicrin can be dctcctcd 
within rhhtte tima the permissible exposun limit. ac- 
cording to the Lkumentutio.; of 7ZV3. For the pur- 
poses of this guideline. thteforc, it is trcalcd as a 
mat&t! with good warning propzrtia 

MONITORING AND MEASUREMENT 
PROCEDURES 

l cNnl 
Musurementi to determine employee exposttrc are best 
taken so that the avcragr eight-bxtr cxpo~urc is based 
on a single eight-hour sample or on two four-hour 
rz~~~plcs. Several shon-time interval rzmplcs (up to 53 
;~,irmtes) may also bc used to drtemtine the average 
cxwsure level. Air sampla should TV ckcn in :he 
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employee’s brcathirg zone (air that would most nearly 
represent that inhald by the employee). 
l Mctbod 
At the timr of pub!ication of this guideline. no maurc- 
mcnt method for chloropicti had been published by 
NIOSH. 

FESPIRATORS 

l Good indwtrhl hygiene pncticts recommend that 
engineering controls be 4 to reduce environmental 
concentmtiona to *he pcmissiile exposure level. HOW- 
ever. there are some excevtions where respiraton may 
be used to contra espos.zr Rcrpiqton may be used 
when engineering ad work paaice controls arc not 
technically fasiilc what such controls are in the 
process of being insUed. or what they fail and need to 
be supplemented. Rcspiraton may also be used for 
operations which require entry into tanks or closed 
vcsseb. and in cmcrgency sinaatipru If the use of 
rq-ixatorr is neceaary. the only respi:aton permitted 
are those that have been approved by the Mint Safety 
and Health Adminiszmtion (formerly hlining Enforce- 
ment and Safety Adminiatntion) or !+y the National 
Institute for Occv~tional Safety and Health. 
l in addition to respirator selection. * complete rcspira- 
tory protection progrntn should be *Aitutcd which 
includes regtllu training, Taintcnanct. ilu$tcct.ion, 
cleaning, and cv8IuSion. 

l Employees should be provided with and required to 
use impc&ous clothing, glovu, face ahiefds (eight-inch 
minimum). and other appropriate protective clothing 
necasary to prevent any posstbility of skin contact with 
liquid chloropicrin. 
l Clothing contaminated with chloropicrin should be 
placd in ctosed containers for storage until it can be 
discarded or until provision is made for the removal of 
chloropicrin from the clothing. If the clothing is to be 
laundered or otherwix cleaned to rcmovc the chloropi- 
crin, the person performing the opmtion should k 
informed of chioropicrin’r hazardous propertier. 
l Where there is any possibility of exposure of an 
cmployc~‘r body to liquid cMoropicrin. facilities for 
quick drenching of the t&y shou!d k rrntid& within 
the immediate work area for emergency UK. 
l Non-impervious olothiag which koma contami- 
natcd with chloropicrin should lu rcmovtd imm&;rte- 
ly and not mwom tmtil the chloropi:rin is mov& 
from tbe clothing. 
l Emplow should be provided with and required to 
use zplnsh-proof tafety goggles where there is any 
possrbility of liquid chloropicrin contacting the eya 
c Where there is any possibiiity that employca’ eyes 
mLy be exposed fo liquid chloropicrin. an eye-wash 
fountain shot*ld be provided within the imntediatc work 
cm for emcrgmcy :tse. 

2 Chloroplcrtn *f: E-2 swmnbrr 1979 
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SANIJATION : - -. . . -. z --. . . -- 
l Skin that becomes contaminated with chloropicrin’- 
should be immediately washed or show& with wan 
or mild detergent and water to rcmovc any chloropi- 
crin .-: 

l Eating and smoking should not bc permitted in ~cas 
where liquid chloropiain is handled, procctxd, or 
stored. 
l Empioyac~ -who haxtdk liquid chloropicrin should 
wash their hands thoroughly with soap or mild deter- 
jptt and water before eating, smoking. or using toilet 
facilities. .- 

COMMON OPERATlONS AND CONTROti 

The f&&&g-lift &hacl~~&me~&mion~operatioos in’ ’ 
which cxposttrc to chloropicrin may occur and control 
methods which may be dktive in each cascz 

- Operation COGfOb 

Use as a soil fumigant Process enclusttre: 
diinfectant and general dilution 
steriliier for confrol of - _ ventilation; personal 
flJn&nema~and 
-injrrriws - 
ofga!lisms fibefation as 
a fcmigant for stored 
grains cereals, and 
fruits 

Use as a rcxknticide 
and insectMe for rats 
andinsects 

Useasacbemkal 
intermediate in organic 
synthesis in dyes and 
as an oxidizing agent 

Useasawamingagent 
in i!luminathg gas use 
asalauimator,andas 
anauseantinchemical 
warfare 

Use as a CheMl 
stetilant without high 
temfwatufe 

protective equipment 

. 
Process enclosure; 
generat dilution 
ventilatioq persmal 
protective equipment 

Pwcess endomre: 
general dilution 
ventilation: personal 
protective equipment 

Generef dilution 
ver4tilatiow personal 
protective equipment 

General dilution 
ventiletion: process 
enclosure: personal 
protec& equipment 

35c OctRZ WCC> -yL?-/7 

medical attent&.. Conii<t ICCSCS &*>uld not bc worn 
when working with this ct-rr*~’ 
‘0 Sldo Expsurc 
If liquid chloropicrin gets cz tht skin. immediately 
wash the contaminated skin using soap or mild deter- 
gent and witcr. IF liquid ch!oropictin soaks through the 
clothing, remove the cloihing immediately and wash 
the-skin using scap or mild detergent and water. If 
irri&on persists after washing. get medical attention. 
l Rrurhiog . 

If a person brcatha in large amounts of chloropicrin, 
move the exposed person to fresh air at once. If 
breathing has stopped. perform artificial rcspiraticn. 
Keep the affected person warm and at rest. Get medical 
attention as -an as possible. 

.* Srdlowlog 
U’hcn liquid chloropicrin has been swallowed and the 
person is conscious give the persot large quantities of 
water immer’iately. After the water has been swal- 
lowed. ‘try to get the person to vomit by having him 
touch the back of his throat with hi finger. Do not 
make an unconscious person vomit. Get medical atten- 
tion immediately. 
l RCSW 
Move the affected person from the hazardous exposure. 
If the ez+xcd person has been overcome. notify some- 
one else and put into effect the established emergency 
reScue proccdu= Do not become a casualty. Undcr- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 
8riscs. 

SPILL, LEAK, AND DISPOSAL 
PROCED’ IRES 

l Persons not wearing protecti<Oe equipment and cloth- 
ing should bc restricted from arcas of spills OT leaks until 
cleanup has been completed. 
l If liquid chloropicrin is spilled or leaked. the follow- 
ing steps should bc taken: 
1. Ventilate area of spill or leak. 
z Collect for reclamation or absorb in vcrrniculite. dry 
sand. canh. or’s similar material. 
l Waste disposal method: 
Chloronicrin may be disposed of hy absorbiny in vtr- 
miculitc. dry sand. earth. or a Bimilar matcn.4 and 
disposing in scaled containers in a secured smitnty 
landfill. 

EMEXENCY’ FIRST AID PROCEDURES 

in the sent of an emergency. ins&m lust aid proce- 
dorcs and send for first aid or medical assistance. 
l EycExposore 
If liquid chloro;icrtn or high concentrations of chloro- 
picrin vapor get into the eyes. wash cyev immediately 
with large amounts of water. lifting the lower and upocr 
lids occasional!y. If irritation persists tfter washing, get 

M-~Du on 5-z E 3 
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RESPIRATORY PROTECTION FOR CHLOROPICRIN 

Condltlon - Mlnlmum Respimtoy ProtectIon* 
Required Above 0.1 ppm 

Vapor Concentra56n 

4ppmorless 

_ _ 

A chemical cartridge respirator with a full facepiece and an organic vapor 
cartrfdg*rs). . 

A gas mask with a chin-style or a front- or back-mounted organic vapor canister. 

Any supphI-air respirator wi?h a fdl facepiece. helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

Greater than 4 ppm” or 
entry and escape from 
unknown concentrations 

Selfcontained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. 

A combination respirator tif:h includes a Type C suppfii-air respirator with a 
full facepiece operated in pressure-detnand or other positive pressure or conlinu- 
ous-flow mode and an auxiiii selfcontained. breathing apparatus operated in 
pressure-demand or othc+ positive pressure mode. 

Fne Fghting 

E;cape 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. .’ 

Any gas mask witr! a fuft facepioce providing protection against crganic vapors. 

Any escape self-cont&red breathing apparatus with a full facepiece. 

l Cnly NIOSH-approved or MShA-approved equament should be used. 

“Use of supplied-air suits may be necessary to prevent skin contact while providing respiratory protection from 
airborne concentrations of chloropicrin: however, this equipment should lo selected, used. and maintained under 
the immediate supervision of trained personnel. Where suoplied-air suits are used above a concentration cf 4 
ppm, an auxiliary self-contained breathing irpparatus operated in positive pressure mode should also be worn. 

4 Chkwoplcrin c-5 septrmbn 197c 
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I. theical We Q U ~&s,Ys: ~14. 

. . - 
2. Chdcal Ilam: 10 ehlom- 5, 10 dthydmphensrsaxlr,e, Adamite. _ _ .__ 

._ _.._- -- I --. -. .- - - - _ ._ _ _- --_ . - ._.. .-- , 
3. ul&li~al ForRwlrc: . . 

. . 
L* EUWfdC~l. c~~llg&cln _ . .- 

-. -- cw . . . . -- - - - ‘- ..*. .-. . . . ----. _ _. _ 
b -* 3 true tuta?. 

. . . . . 
.v-.. . . 

. a . 
_._. 

. .____ .._._ - .._ . .._ .-- - --.-.--- . . ._- .-- - --- 

cl 

4, tliological Type cccpound: Incapacitatfng stctnutatot. 

5. Prfnclpal Pbrmcologfcal Actton: 

- DI4 produces strong pcpua-like local fnflamation of the upper 
rcrpfratoq tract, the nasal accessory, sinuses, with ihtatlon of 
the eyes and lacrlcwion. It ulrscs violent uncontrollable sntttinj; 

_____ 

coq$ifng, ruurea, raaiting, md l gencrrl feeling of aulafsc. 

‘I a 

\  
\  

.  

.  - 

.  

. 

6. Cbaracterfttlc Odor: I& pronouncfd odor; Irritates nasal 
pdsrdges Siulldr to pepper. 

- - w-. 

1. E&c& Routes of Adafnfstratlao: Inllalatfon, pmcu%xms, 
. lnjectlon, oral. 

a. Heoldn Lethal Dorry, Ran (LCtSC't): 

5 Inhalation. (Slnglc cxp-asures of 4 hours or ‘less.) 

11,000 q mln/d - pure D!l disperse8 by laboratory rethods 
(as a dy dust, fon solvent sprays or by volatlllzatlon- 
wndcnsat\on). . 

35,CUlO ky mfn/63 - clIspe+sed from Federal Laboratories Ko. 
113 Sptiehea t Grenaca. 

44,000 !ng rain/d - Cfspersed from M&l nil i tary grenade. 

t , 
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. 
a. L Inhalation ftCt&sJ,. 

tbnkey 

ml 

Swine 

bat 

RdttItt 

bb 

Wnea PI!: 

muse 

All rodmu 

Normden ts 

All spedes 

l?.E37 

7.a 

56.m 

12,135 

2.903 

?5.234 

4,623 

46,24S* 
(1918496S) 

10.9Sl 

10.23 

12,336 

tb. of dnlwls 637 

D9 dd 

19.S69 

28,193 

s6*011 

8,316 

41,159 

66 ,a56 

12,595 
. 

22,814 

28,428 

35,888 

11.723 

46,959 

48,217 

29,888 

c 

. 

. 

83,383 37,980 

24,462 30,063 

43,278 34,683 

473 656 

CRtcsc dninals arc not IncloCtM In the Z=tal number of anfadls 
listed bela for pure w. 
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. 
k . Intrabatl tune1. &.. 10 mgfItg body vctght ttlls a dog. 

. . 10. ‘ip’_‘aJl ;l$~pa_cttrthzq J?srgr, twl. 

,- 
5 Inbrlation, tCt& 370 mg mill/d (nruser and v&tlng!. 

* 
Il. thrahold Llmlt Val;;r: tk drtr. 

. . . It. Hlniwa Effcctirc &sage, Fan: 

best ~ntolcmbie cmccntratlon. 

Conccnttatlm 

mg mln/p3 

cnt of Exwrurc 

olnutc 

. 

22 
i:L 

: 
8.40 El 

The 1-t conccntraflont (tpraytd tram rlcohollc solutions) that 
an iwl*attng m the t!mat and lower mSpitat0~ trttt ate 0.3 and 

0.5 tq/J 

0.75 tiqd 
rcaptctfvc?y. .Tlw burst concentration causfng ecu@ ts 

13. Acute PhysiOlOgi~l lvfccu: 

L* ffnalc Ex~sum, 

Pi produces a fctllng of pain and a fcntc of fol?nusr in the 
nose and slnuses, acccrw~itd by a severe heaCachc. intense burnIt.g In 
the thmdt, dnd tightr.ns and pajn in U&e cr.esf. lttttatlon of t.% 
eyes and Idcrlaat~on dm ;rcduced. Cour)filng it uncontro11~blc, sreclng 
violent rti wrsistent. !(ardi secretion it gtcdtly increased. dr?g 

. quntltics Of I-OPY SdltVd ftOU fr9l the mutt!. :huStd dnd VX1:tt.g dre 

. prminent. l%mt31 hpmsion cay occur Curjng pmsresfton of spttlptous. 

. .Yfld synptcas. uused by exposure to very low ccnrentrationr, 
rcssrble those of a severe! cold. The onset of synptcas my tt Ccl~yed 
for seretal =rinutts after inttlal exposure. and tftecttvt txwrure my, 
Uwrefore, occur before z?t presence of tht make it suspected. 
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Adams 1 te 

. 

I* the msk It tien put on, symptom will Increase for several nfrutes 
In spite of adequate pmtectfon, As a ccnscquencc, the victim my balleve 
%ls nazk 1: !oeffcctlve and by mmvfng It cause hbsif to be further 
UpOScd. 

,* 

Synptans of"exposure to field concentratlonr usually dfsaEpear In 
20 minutes to 2.houn. leavlyg no rerlduat InAtty. A few Instances of 
severe pulaonarY injuy and death have occurred due to a&dental ex?osures 
to high concentratfons ?rr conffned spacer. 

c 

b Repeated Exposures. . . 

bnkeys, dogs, and guinea pigs were exposed to DH aerosols 
(tb. 113 grenade) an II) consecutive days. The-dally doses r*ere 
approximately at the LCtg level. A slmllar gnup of onfmals was 
exposed to approximately the LCt20 to 25 level on each of 10 days. 
In lx113 cases, the aicumlated doses would be expected Co kill all 
anfmals df the total dose were given in a single exposure. 

. 

The lower dose level kllled five out of eight monkeys. This 
Is more than would be expected fron any one of the exposures alone, but 
less than would be expected frr%q the tots1 acctcrulated Core. The deaths 
awng the dogs and guinea plgt at ttw low dose leve.1 wre less than 
would have been mpected fmn er\y of the single exposures and far less 
than would be e~pec*%d from the acwa~laW dose. 

The ueaths in mnkeys and guinea pigs at the high dosage level 
are slightly greater than that which would have been expected for the 
grcattst single dose. The deaths tn dogs were less than would have been 
expected of the greatest single dose. There was little fndlcatlon of 
currulative toxicity due to the repeated exposures. 

I _^ 

14. Cbtonlc Physlologlcal EfftiU: 

c- A survey was ntbdc at Edgmood Arstwal of 39 wOmn 
exposed to various concentratIont. 

Thirty-one workers who had been subjected to Ch dust from 
4 to 6 weeks were studied. t!ost of these workers had become entlrely 
free of the initial eye and nose s}3ptcms. This hardening process took 
Several days to a week and the tolerance was readily last within several 
days away frobt OH. Exposure to a mch heavier concentration usually let! 
to a return-of symptom. Epistaxis was observed In ko workers after 
heavy exposures. Chronfc hoarseness was present in one-quarter of the' 
pat!cnts, bc,nlng of the skin in one-third, and Ilyperp!;zentatfan of the 
skin In one-third of the subjects studfud. Acute dermtitis was present in 
one-quarter of the patlents. 

-. 

L 
i . 

I 

I 
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ffght prtfentt with mderately hetvy chronic cxposurt 
had become tolerant to the.rctlon on the rcspfratory tract except for 
slight dmnfc conjunctfvftfs and pcnfsknt homenesr In A few cAses. 

. Posterior cetvlcel lyqh node enlargement was noted In fuo cases and 
cnlaqemcnt of the parotid gland fn one. The vftal capacfty was reduced 
kkccn 40 and 80X of normal in 70:. X-ray of the lungs showed no 

. change &ttributable TV 01( e~~posurc. 
a\ . a...‘-. _ . iy ~Dtrmatitf~. . :- ': 

- ; . . 
. 

tly far the mst dfsturbing result of pro?onsd cxpmire 
to oil Is the dtwtltls uhlck apperrs In a quartet of the wrkcrr so 
upfstd. 

(1) Indlrf dual vatfatlons f n tolerance are very large and 
undoubtedly play a part in the develogncnt of dt?mdtlflS. 

(2) The effect of concentration of Cl. 9emtftls may develop 
In wwkcrt exposed 's only a very light concentration. HeAVy con.ccnrra- 
tiOnS certainly play a part fn the PteCipitatlOtI of frank demtjfis 
In ctrtdln uorktrs. 

(3) Effect of mfsture and heat. fh~t factors prubcbly 
fneressc tht stns4tfvity of the skin and ctrtafnly precipitate 
dematftfs. 

(4) Incubatton perfod. Alcost every case of de~rltls 
began three weeks rfttr the btgfnnfng of exposure. 

(5) Avofdance of RI after denzatftls developed dld not 
result fn improvement 4n tit severe cases. In A very mild early cast, 
avoidance of D!q WAS sonctfmes fOlb3ted by rmiSSi0n. 

. . 

(6) Effect of prolonged exposure. Hany sutjectr continued to 
work wf th A severe den!Idtl tfs. In some of these the demaLitis lnprcvec 

despite continued orposure. In most of the cAses the detmfttls persiste 

15. Onset fine of fpytcnr: Set Items 13 and 14. 

16. Self Ald and Ffnt Xld: 

Put on mask and rear ft In spite of coughfng, sncetlng, salivatic~, 
and nausea. Lift the mask from the fact briefly if necessary to pcmrt 
voaitlng or tD drain salfva from the faceplece. Carry on duties as 
vigorously as possible; t.%it will help to lessen aM shorten the sj:;:;: 
Combat duties usually CAn be perforLt& in spfte of the effects of 
sternufdtors. 
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If. ,"l,cyGlc Envfrofsenul Concenoat~ons to UncontrolIed Pcpulatlon: 
. 

. 

15. Iblcculrt Ytlght: 277.57 I : 

19. Purfty Range: e 

L* Laboratory Sa~plc. 95 to 99% 

10 Plant Sd~ple. .~ 
. e-. . ..-. c .,. _ .- . 

20. Physictl Apporrnce: Light yellow to dark yellow-grctn solid, 
daptndlng on crystal phase. 

c 

D 

21. Vapor Dentfty, Rtlatlvc tn Air: 9.6. Dots not vaporize at 
otdfnary tanpcraturer; 
of heat. 

rPlst be dispentd at an atmtol through rpyllcatlon 

22. Liquid Oensity: Hct rppliublt. 

23. SolfG Denstty: 

. -0 Bulk Dcnslty. Less than 1 g/d. 1 

k* Crysul Dcnsltv. 1.65 g/d Q 20. C. . 

24. Nbrmrl Frtezlng Point or Heltlng Point: 195' C. 

25. Mllng Point: 410. C with dtcoaposltlon. 

26. Vtpor Pressure: 4.5 x 10'1') 141 Hg @ 25. c. 
. 

* 27. Volatility: ttot of ptactlcrl slgnlficanct. 

28. Viscostty: HA 

29. Flash Point: Ooes not flash. 

30. htdgnl tlon TaJpcrature: Unknown. 

33. Latent Mat of SublfwaVan: 134 Cal/g 0 170' to 135. C. 

btent Hcrt of Vaporfzatlon: 80 ml/g 0 2009 to 2509 c. 

32. Latent tttat of hIon: 

33. Vapor-Air Cx~loslvc hard hnge: hot available. 
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34. Relrtjvt Pertirtcnq: 
. 

& 3011. 'Ptrhtcnt. - - z - 

. b -0 S&act (Rmd. Nttal, ksomv, Rubber. PaIntI. Persistent. 

Water. Persistent. Uhcn metwirl Is covered vlth +rtcr, 
an I&lubT7?lb fms uhich..prwtnfl further hydmlysfr. 

35. SolubiVty (g/loo g solvent): 

& YItcr Mi;tlllrdt 0.0064 rt IQ= tupentura. 

b 2 Ottltt. _ . -.... 

Tetrachlorethanr 
Chlombenttne 
tkrutne 

$0 Ekst Solvent. 

ketone . 13.03 0 15. c 

36. thcrsbal 0tccmporitfoa Rate (half-tlfe): Not rvrtlable. 

2s. c, 0.1s per dflutt. 

37. Heat of Cuabustfon: Unknown. 

38. Productl of C&ustl:on: Unknom. 

0.11: &l; 

of HydrolysIr: 

Addle (ptl\. 0.S: Kl; ptavtnts hydrolysis rt room 'mptrrtutt. 
prcvcnU nydmlysit at 70% 

Basic bH’& Slowly hydrolyzes In water; see ltm 34. 

. 

, 

40. Hydtolysfs PtoducU: [:iH!C6lt4)2ti]20 & "71. 

41. Corrosive Proptrtlts: . 

tftanfm 71. C, 6 months, oppcartd good. 
Stainless Steel 43' C. 30 days, slfght dlscolora~lon. 
Cornon Steel 43' C, 30 days, covered with rust. 
Alwinirp Anodlttd 43' C, 30 days, minor corrorlon & Pitting. 
AlrEltnm 43' C, 30 Jays, severe corrosion. 

42. lretcctlon Hcthods and Equipcnt: For vapor or solid. H19 kit, 
DPT test. 

125 I 
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43. Decemtmlnants: . 

. . --- u -.._- ;-..A 

i* Personnel. so&pandw&~r:- .. 

3 Ewlmnt. b Siu& or DS2. Btcachlng Pwdcr or DS2 in 
conffned spaces. tkratlon Is sufficient 

5 . Arcrr. tn the i4cld. 

Tewaln: Prth tivlng eqdpaent. STEI rlmy rr$fed by 
I45 or fwil Decon~nrtlng Apprrrtus. 

44. 007 Clwlf(ut¶on: Ittltatlng HW+al. 

46. Types of Cmtriners Requltcd far Storage: !r;;Ate 
- un~ifcms?, 3 rontk 

Kynrr at 71’ f. 

Stable In steel hen pure. After 3 zmths. emsed utmsi*t ccrmfon 
of l lu~lnm, rnodltcd l lmintm, and stainless steel. Wll corroCc tmn, 
bronze, and brass then mitt. 

47- Q-0 Cletsifkatlon: 8 
Gxgatlbrlity Group: A l 

ch6J~cal Group: 8 

. . 
1 

_- 

. 
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MATERIAL SAFETY DATA SHEET 
- . 

Sigma-Aldrich Corporation 
1001 West Saint Paul Ave. Milwaukee, WI 53233 USA 

..,-- 
F- Version January 1991 

sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5832 ‘800-231-8327 

Outside USA/Canada 314-771-5765 414-273-3850 

.  .  .  - -  

.  .  .  

.  .  - - . . .  

, 

- .  .  .  .  .  .  
- .  - -.- .  .  

--...w 

-------------w---- IDENTIFICATION ------------------- 
PRODUCT 1: 29562-O NAME: PHOSGENE 
CAS *: 75-44-5 
MF: CCL20 

SYNONYMS 
CARBON DICHLORIDE OXIDE * CARBONE (OXYCHLORURE DE) (FRENCH) * 
CARBONIC CHLORIDE it CARBON10 (OSSICLORURO DI) (ITALIAN) in CARBON 
OXYCHLORIDE * CARBONYLCHLORID (GERMAN1 * CARBONYL CHLORIDE l CARBONYL 
CHLORIDE (DOT,OSHA) * CARBONYL DICHLORIDE * CG * CHLOROFORMYL 
CHLORIDE * FOSGEEN (DUTCH) * FOSGEN (POLISH) *'FOSGENE (ITALIAN) * 
KOOLSTOFOXYCHLORIDE (DUTCH) * NCI-MO210 * PHOSGEN (GERMAN) * 
PHOSGENE (ACGIH,DOT,OSHAl it RCRA WASTE NUMBER PO05 l UN 1076 (DOT) * 

------------------ TOXICfTy HAZARDS ------------------- 
RTECS NO: SY5600000 

PHOSGENE 
TOXICITY DATA 

IHL-HMN LCLO:50 PPM/S# TABIA2 3.231.33 
IHL-HMN LCSO:3300 h¶G/M3 SCJUAD 3(4) ,33,67 
IHL-MAN LCLO:360 MG/M3/30M 85GMAT - ,99,82 
IHL-RAT ~c50:1400 MG/M3/30M NTIS+* PBl58-508 
IHL-MUS LC50:1800 MG/M3/3OM NTIS** PB158-508 

I IHL-DOG LC50:4200 MG/M3/20M NTIS+* PBl58-508 

G-l 



: * 

II&-my Lc50:800 MG/M3/lM NTIS*+ PB158-508 
--. IHL-RBT LCSO:l GM/M3/30M NTISw* PB156-508 

I%-GFCjl tCf@O I 1308 Mt3/M3/30M NTIS** PB158-508 
IHL-DOM LCSO:4600 MG/M3/2M - NTIS** PBlS8-508 
IHL-HOR LCSO:lO GM/.M3/10M NTIS** PB158-508 

REVIEWS, STANDARZ3, AND REGULATIONS 
ACGIH TLV-TWA 0.1 PPM 85INA8 5.481.86 
MSHA STANDARD-AIR:TWA 0.1 PPM (0.4 MG/M3) DTLVS* 3,208,71 
OSHA PEL:BH TWA 0.1 PPM (A.4 MG/M3) FEREAC 54.2923.89 
OSHA PEL FINAL:BH TWA 0.1 PPM (0.4 MG/M?I)'FEREAC 54.2923.89 
NIOSH REL TO PHOSGENE-AIR:lOH TWA 0.1 PPM:CL 0.2 PPM/lSM MMWR** 37(S- 

7) ,23,88 
NOHS 1974: HZD 57710; NIS :O; TNF 408; BOS 11: TNE 5729 
NOES 1983: HZD 57710; NIS 5: TNF 57; NOS 10; TNE 2358; TFE 282 
EPA TSC.A.CJIEMICAL_INVENTORY, 1989 
EPA TSCA SECTION 8(E) STATUS REPORT ‘1$EHi$(i278~0076 ?:BEHQ-0278-0079 P 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, APRIL 1990 
OSHA ANALYTICAL METHOD *:D-;l 

TARGET ORGAN DATA 
LUNGS, THORAX OR RESPIRATION (RESPIRATORY DEPRESSION) 
LUNGS, THOdAX OR RESPIRATION (OTHER CHANQES) 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL 
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SX ACTUAL 
ENTRY IN RTECS FOR C3MPLETE INFORMATION. 

------------------ HEALTH HAZARD DATA ----------------- 
ACUTE EFFECTS 

MAY BE FATAL IF INJBALED. 
CAUSES BURNS. 
MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE.MUCOUS MEMBRANES 
AND UPPER RESPIRATCRY TRACT, EYES AND SKIN. 
INHALATION MAY BE FATAL AS A RESULT OF SPASM, INFLAMMATICN AND EDEMA 
OF THE LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA. 
SPMPTOMS~OF~,EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING, 
WHEEZING, LARYNGIQIS, SHORTN2;S OF BREATH. HEADACHE, NAUSEA AND 

__I 

VOMITING. 
FIRST AID 

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS 
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVINQ CONTAMINATED 
CLOTHING AND SHOES. 
ASSURE ADEQUATE FLUSHINQ OF THE EYES BY SEPARATINQ THE EYELIDS 
WITH FINOERS. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A PHYSICIAN. 
DISCARD CONTAMINATED CLOTHING AND SHOES. 

SECTION 3 FOOTNOTES 
CAUSES SEVERE DESTRUCTIGN OF THE AL,VEOLAE OF THE LUNQS RESULTING IN 
PULMONARY EDEMA, SUFFOCATION AND POSSIBLE DEATH. THE ONSET OF THE 
PULMONARY EDEMA IS DELAYED DUE TO THE SLOW HYDROLYSIS OF THE MATERIAL. 
LONQ TERM EFFECTS ARE EMPHYSEMA, FIBROSIS, COUUHING. BLOODY SPUTUM 
AND GENERAL MALAISE. THESE SYMPTOMS MAY LAST SEVERAL MONTHS. 

_------------------- PHYSICAL'DATA -------------------- 
VAPOR PRESSURE: 1180 MM 8 20 C 

------------ FIRE AND EXPLOSION HAZARD DATA ----------- 
EXTINQUISHINQ MEDIA 
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- . . USE WATER SPRAY OR FOG NOZZLE TO KEEP CYLINDER COOL. MOVE CYLINDER 
AWAY FROM FIRE IF THERE IS NO RISK. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHXNG TO 
PREVENT CONTACT WITH SKIN AND EYES. 
DANGER: POISONOUS AND CORROSIVE NONFLAMhMBLE LIQUID AND GAS UNDER 
PRESSURE. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

;------------------ REACTIVITY tATA ------------w------ 
INCOMPATIBILITIES : 

WATER 
AMINES .. 
AMMONIA 
ALCOHOLS .:v' ._. 
SODIUM .- .'- 
POTASSIUM .. 

HAZARDOUS COMBUSTION 'OR DECOMPOSITION PRODUCTS 
CARBON MONOXIDE, CARBON DIOXIDE 
UYDROGER CHLORIDE GAS 

--------------- SPILL OR LEAX PROCEDURES -------------- 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

EVACUATE AREA AND KEEP PERSONNEL UPWIND. 
WEAR FULL PROTECTIVE EQUIPMENT SUCH AS, A BUTYL RUBBER CHEMICAL-PROOF 
AIR SUIT. WITH BREATHING AIR SUPPLIED. 
SHUT OFF LEAK IF THERE IS NO RISK. 

WASTE DISPOSAL METHOD 
CAUTION: NO-RETURN CYLINDER. DO NOT REUSE. EMPTY CYLINDER WILL CONTAIN 
BAZARDOUS RESIDUE. FOLLOW PROPER DISPOSAL TECHNIQUES. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND S'I'ORAGE --- 
CHEMICAL SAFETY QOGGLES. 
RUBBER GLOVES. 
USE ONLY IN A CHEMICAL FUME HOOD. 
NIOSH/MSHA-APPROVED RESPIRATOR IN NONVENTILLATED AREAS AND/OR FOR 
EXPOSURE ABOVE THE ACGIH TLV. 
SAFETY SHOWER AND EYE BATH. 
AVOID CONTACT AND INHALATION. 
AVOID PROLONGED OR REPEATED EXPOSURE. 
WASH THOROUGHLY AFTER HANDLING. 
CORROSIVE. 
HIQHLY TOXIC. 
SEVERE LACHRYMATOR. 
COMPRESSED 5AS. 
CYLINDER TEMPERATURE SHOULD NOT EXCEED 125 F(52 Cl. 
USE WITH EQUIPMENT RATED FOR CYLINDER PRESSURE, AND OF COMPATIBLE 
MATERIALS OF CONSTRUCTION. CLOSE,VALVE WHEN NOT IN USE AND WHEN EMPTY. 
MAKE SURE CYLINDER IS PROPERLY SECURED WHEN IN USE OR STORED. 
MOISTURE SENSITIVE 
WARNING: SUCK-BACK INTO CYLINDER MAY CAUSE RUPTURE. 
USE BACK-FLOW-PREVENTIVE DEVICE IN PIPING. 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO'BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT BE 
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL 
TERMS AND CONDITIONS OF SALE 
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1. ,- . . - &deal Cpdc dr EA Nuder: CG 

\  

I  2. 

1 C. 
-. 

. 

. 

. 

1. 6101ogicr1 Type GJrqound: 

5. Prtnclpal Pharaawlogical 

6. 

7. 

6. 

9. 

chmlcal Hime: Carbanyl Ckiorlde, or Phosgenc, 

Lethal agent. 

ktlon: 

Pttosgtnc Is a lung irrttdnt. The charactcrfttic feature of 
phorgene poJsoning 1s l~lstlve pulmonary edema. Tht edema results 
fropl the passage of fluid into the rlveoll frv;3 capfllaries 
whose penwability has been affected by the corrosive action-of 
the empound. HerePcorKentration rr~ults from ioss of plasma Ina 
the rlveolf. The edma Intctfetes wtth the Interchange of wygcn 
and carbon dfoxide and the capillay blood. Death results frrp 
rnoxenlr and may oauf In less than 5 hours. 

CharactcrIstlc Odor: Neumn hay 6r grass; green cont. 

Effactlve Routes of AdmInIstration: Itialatton, 

Median Lethal kage, Han (LCt5g's): 

a. Inhalatlon 3,200 ng mln/d. , 

Since the effects of CG are cunulattve, the above Ct ts not 
stgniflcantly changed with variations in tfae of exposure 
tithln reasonable limits. 

b. Pwcutaneous. No data. 

c. Other. Ilo data. 

kkdlen Lethal Dosage, Animals: 
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a. Inhalatfon. 

. 
,. 

es Soecl f. 
_- 

lain 

House 
f 

:oo 

8at 

Guinea Pig 

Rabbit 30 1,000 

)Ibnkey 
: 

:: 

600-1.000 
625 
750 

1,OOQ 

009 OS 

: 
3 

2i 

4,600-6,500 Coat 2 

IiOnC ca 10 10,000 

IO. kdlan IncapacItatIng Dosage, &an: 1,600 mg Din/d 

8,100 
.;.;g 

4:soo 
4,250 
4,230 

Durfng and tnmdfately after axposutc~ synptorv include coughing, 
choking, a feel 9 of tightness in t9c chfrt. nausea, and 
occaslonall~ tfng, hca:ar!!-, and lacrtmatton. Scare patients 
with severe i.. . . fall Eo develop serious 1unQ Injury, Ale 
others ~13 83 signs of early rcsplt=tory tract irritation 
tncur r:.til pulmnary edor. 

. 
1cta 

og=w 
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11. 

12. 

13. 

14. 

. - 

Ptxxgcnc 

. 
Threshold Limit Value: 

-. - 

0.4 cq/d (0.1 pp) is the lLY adopted by the -Can Conference 
of Gov-ntul InduttrirI Hygfmitts (197% 

0.8 at& (O&Z & 1s the proposed ccllfng lrrel for a daflY 
&hour 8x~surc of work&m. %LlU-M, 1972. 

Hinimum Effective Dora, Han: No dati?. 

kute Physl;ologlcrl Effects: 

8. lnftial S_39tcms. 

mtfJ conjunctiv!fis 
Cough1 ng 
Tightness In chest 
Hautca 
pk;;al vomiting 

Foilcwlng the above dfscomfortt there w k 8 delay in 
tifch the patient has few sy!qm, not em &morr;ial chest 
tlgns. 

b. Severe Semmnts. 

After the delay mentfowf above, signs sod S~WZZS of 
pula,;~ry edema may occur rapidly, e.g.* 1%;-1d shallow 
breathing, painful cougn, and mrked cyafiasls. As the 
edema progresses, discomfort, apprehension. and dyspnea 
increase, and frothy, often blood-tinged W-AS is tafsed. 
pales and rhonchi are audible in the chest. ihe patient 
may go into shock acd die. 

Chronic Physfological Effects: 

a. Acute Exposure. 

Casualties frum acute exposures who sutvivt nwe than 
48 hours usually recover nithout sequelcc. Qrcly do 
bronchitis and bronchfectasfs result. H=wru, residual 
pultsnary deficit GUY be expected. Heuratt:.?nfc sy!~ptcrs 
have been the most disabling features ob3em?z after 
recovery from the initial severe symptcz, 
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Pbsgene 

b. Chtonlc Emsure. . 

ffve fncfurtrlal workers Jo had been chronically exposed 
to lou concentrations of CG exhibited disturbances in lmg 
function.. All of the patients developed the folloufrq 
signs and symptom over a period of several oantb ulth 
vayfng degrees of severity: cough. shortness of breath 
on exertion, and pain or tfghtnrrr in the chest. Two of 
the patients also uprctorated smll mounts of glrfrY, 
meold sputm. Residual pulnonuy deffclt my be expcted 
fmm chrnnlc exposure to CG 

.  

”  

i 

s 

f - -  

15. Olurt time of SyvJptorpr 
8. Inltfrl Srmtoms begln durlng and iEnedlrtely after 

uporure. syq%om-freeperiodmylUt3O~fnuQS to 
24 hours. 

b. Severe smmms rpay occur rapidly after the spptodrct 
. -- 

- ; period above. 'bath usurtty otcurs within the first 2' l&s 
post uprurc. Ljtposurr to uZraaely high concentratfom =Y 
uuse death in 5 houn or Iess. 

16. Self Aid and First Afd: 

8. 

b, 

C. 

The protective nusk should be put on fmmdfately upon 
detection of the odor of phosgene (like green corn or 
trrftatlon.of the eyes, or change In thr tat% of-8 _ 
cigarette (srmkfng may beccme ~steltss or offcnslve in 
taste). The lndivfdurt should hold hlr brtata title msting. 

If sme phosgene has been Inhaled, nom1 cocbrt duties 
should be continued unlcst tbse is difficulty in breatiirtg, 
nausea. and vomftfng, or amre than the usual shortness of 
breath on exertion. 

If any of the above syntptorm occur. the casualty sh&ld rest 
qufctly until evacuated by the Mica1 Scrvfce. 

17. Tolerable Envlromental Concentrations to Uncontmlted Po;u?atfm: 

O.QQi!f &a Is the proposed ceilfng level for Scncral po;x;lrtlon. 

18. Mlecular Yefght: 98.9 

19. Purity Range: 

a. Laboratory Sanrle. 99+% 
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., . Phasgcne _----I 
._ . . . . -- ..- . -.. 

_ q. Plant Srmle. HI1 SPEC 192-21-38 rwfd 98.C.L mfnfmurn 
: .*. 

e- - -,.. plrf,W* . : -- . . 
"20. Physlial Appearance: fo.lor1'~s gas at ma teJr"crature. 

. 
21. yapor Densl?y~Relat~vc'ta Air: 3;4 

1 ,_* 22. &fqufd'Danslty (gal): 1.37 g/m? 8 20' C. : 
.- . . . 

w 23.'-Solid~Dentity: 
- . . . 

'8. " klk Density. ?&t applicable. 
. . . b~"-~j-.~nsr . ; 

. .-. ty ii& ;~piI;able. .. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

3s. 

Nom1 Freezing point or kiting Pofnt: -lW C 

Bdilfng Polk: 3.6. C 

Vapor Pressure: 14OoanlHg lJ25: cm 

Volatility: 4.3 x lo6 utg/m3 B 7.6. C. 

Vtscotlty: 0.27 ;entisbkes Q 0. C. 

Flash Pofnt: Does not flash. . 

AutoignItIon Tempera*um Unknown. 

Latent Heat of Vaporftatfox 59 Cal/g. 

Latent Heat of Fusion: t&t avaIlable. 

Vapor-Afr Explosive Hazard Range: Hot available. 

Relative Persistency: lonptnistent. 

Solubflfty (g/100 g solvent @ 25. C): 

a. Water (dlstflledl, Very tl ight, with Ceccr+ftfon. 

b. Other. Very soluble nfth al;nast all organic solvenu, i.e., 
sne, toluent. Unstzble in some. 

C. Best Solvent. Organic Solvents. 

, 
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Phosgcne 

36. 7Mmal &ccposftion Rate (Falf-life): OccetccrseS at 6DD' C- 
-s-v-. . . . _--. 

37. Heat of baustlon: -41.8 kcal/mlt (estfmted). 

38. Products of aazhrstion: co2 a cl2 4 

39. Rate of Hydrolysis (specify half-llft)i 0.25 StWftd @ 13. c. 
No pH gfven. 

40, Hydrolytlt Products: 

a. Actdlt (pHL, W and Cop 
e.--. - - . ..m . 

b. Basic (p!i), 8aa and r&$03. 
-. - . . . - 

II. iurmslvt PmDtrtla: M appreciable corrosion In steel 
at*- 1 year it 20. C. Sot wrmsiva when dry. 

(PO8 

&contaminants: 

a. Personnel, If Ilquid, M3 Kit and HS ointnent. 

b. Eraul~tnt. Mater, follwed by DS2 or by 10': fD 
caustx soda or sodium carbonate. Cautttc Sol 
rtcmnded for fabtlcs, canvas, and leather. 

. 

ion of 
not 

C. Areas. htration In closed area. Dcconfanfnation not tcguf=d 
?i&i&fitld, 

- Platn uattr, followed by 52 sodtu hydroxfda sprayed 
fran M9 or MUAl decontaatinafing apparatut. 

44. Wf Ctassfficatfon: Poison A. 

45. Stabilizer Utillted: 

a. Laboratory hmtc. St;lblc when dy. 

b. Productton Samlc. Same as a. 

46. Types of bntalntr kqulted for Jwage: kactfcn with imptJ1 
kiio dry, no reaction; *hen nt, vioomus 

.,mlres rtfrigefrtion for fill!ng Ztcll. S&fed 
in steel &lirdm ud speciil I-mfkcontainefs. 

‘L J 

. 
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-.* MATERIAL SAFETY DATA SHEET 

Sigma-Aldrich Corporation 
j Zii%' ja,S=i,n," Ps#f Ave. Milwaukee-, WI 53233 USA 

. -_ 
sigma Aldrich . 

For Emergency Contact USA/Canada 800-325-5832 800-231-8327 
Outside USA/Canada 314-771-5765 414-273-3850 

I 28,879-g 

. 

--------------w--- IDENTIFICATION ------------------- 
PRODUCT *: 28879-9 NAME: 3'-CHLOROACETOPHENONE, 98% 
CAS *: 99-02-S 
MF: C8H7CLO 

-----..------------ TOXICITY HAZARDS ------------------- 
DATA NOT AVAILABLE 

--------------w-w- HEALTH HAZARD DATA --e*------------- 
ACUTE EFFECTS 

HARMFUL IF SWALLOWED, INHALED. OR ABSORBED THROUGH SKIN. 
VAPOR OR MIST IS IRRITATING TO THE EYES, MUCOUS MEMBRANES AND UPPER 
RESPIRATORY TRACT. 
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHINIQ, 
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND 
VOMITING. 
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND 
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGqTED. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS 
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED 
CLOTHING AND SHOES. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 

H-l 



- . 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A PHYSICIAN. 
WASH CONTAMINATED CLOTHING BEFORE REUSE. 

- F----w.------------ -.- PHYSICAL DATA s-------------s.----- 
'BOILING PT: 227 c To 229 -C 
SPECIFIC GRAVITY: 1.191 

APPEARANCE AND ODOR 
YELLOW LIQUID 

------------ FIRE AND EXPLOSION HAZARD DATA ----------- 
FLASHPOINT: 221 F aY: 

EXTINQU~SHING MEDIA 
WATER SPRAY. 
CARBON DIOXIDE, DRY CHEMICAL POWDER, ALCOHOL OR POLYMER FOAM. 

SI'ECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CtOJTAc'f WiTH SKIN AtiD'EYES.--' .. - .' .-. -- .-. - 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS TOXIC FUMES UNDER FIAE CONDITIONS. 

------------------- REACTIVITY DATA ------------------- 
INCOMPATIBILITIES 

STRONG OXIDIZING AGENTS 
STRONG BASES 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES OF: 
CARBON MONOXIDE, CARBON DIOXIDE 
HYDROGEN CHLORIDE GAS 

--------------- SPILL OR LEAK PROCEDURES -------------- 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

EVACUATE AREA. 
WEAR SELF-CONTAINED BREATHI?JG APFARATUS, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. . 

COVER WITH DRY LIME OH SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER _ 
AND HOLD FOR WASTE DISPOSAL. 
VENTILATE iiREA’AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLINQ AND STORAGE --- 
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT 
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING. 
SAFETY SHOWER AND EYE BATH. 
USE ONLY IN A CHEMICAL FUME HOOD. 
DO NOT BREATHE VAPOR. 
AVOID CONTACT WITH EYES, SKIN AND CLOTHING. 
AVOID PROLONGED OR REPEATED EXPOSURE. 
WASH THOROUGHLY AFTER HANDLING. 
LACHRYMATOR. 
IRRITANT. 
KEEP TIGHTLY CLOSED. 
STORE IN A COOL DRY PLACE. 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT BE 
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL 
TERMS AND CONDITIONS OF SALE 

H-2 - 
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- . . MATERIAL SAFETY.DATA SHEET 

Sigma-Aldrich.Co%ration-, .. 
1001 West Saint.Paul-Ave..MilwaGkee; WI 53233 USA 

Version January 1991 

sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5032 800-231-8327 

Outside USA/Canada 314-771-5765 414-273-3850 

__ . -. . . . . 

. . . .- - . _ 

Cl 
C1,9?8-8 

. 

I I 
------------------ IDENTIFICATION ------------------- 

PRODUCT e: ClQ'lO-8 NAME: 4'-CHLOROACETOPHENONE, 98% 
CAS 0: 99-91-2 
MF: C8H7CLO 

SYNONYMS 
ACETOPHENONE, II'-CHLORO- +I P-CHLOROACETOPHENONE * 4- 
CHLOROACETOPHENONE l USAF DO-l * 

------------------ TOXICITY HAZARDS ------------------- 
RTECS NO: KM5600000 

ETHANONE, l-(4-CHLOROPHENYLl- 
TOXICITY DATA 

ORL-MUS LD50:1207 MG/KO PHARAT 31.317.76 
IPR-MUS LD5O:lOO MQ/KG NTIS** AD277-689 

REVIEWS, STANDARDS, AND REGULATIONS 
NOES 1983: HZD X7067; NIS 1; TNF 7; NOS 1; TNE 28 
EPA TSCA CHEMICAL INVENTORY, 1989 

TARGET ORGAN DATA 
PERIPHERAL NERVE AND SENSATION (FLACCID PARALYSIS WITHOUT ANESTHESIA) 
BEHAVIORAL (MUSCLE WEAKNESS1 
LUNGS, THORAX OR RESPIRATION (RESPIRATORY DEPRESSION) 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL 
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL 

n-3 



ENTRY IN RTECS FOR COMPLETE INFORMATION. - . --------------e-e- HEALTH HAZARD DATA e---------------- 
ACUTE EFFECTS 

MAY BE HARMFUL BY INHALATION~;~INGESTION, OR SKIN ABSORPTION. 
VAPOR OR MIST IS IRRITATING TO THE EYES, MUCOUS MEMBRANES AND UPPER 
RESPIRATORY TRACT. 
CAUSES SKIN IRRITATION. 
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND 
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THCROUGHLY INVESTIGATED. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH CO?IOUS AMOUNTS OF 
WATFR FOR AT LEAST 15 MINUTES. 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. 
IF INH&EIl,,e$~¶OV~~ TO. -FRESH~.~IR, I,E-.NqT. .gREATHING.g?VE, ARTIFICIAL 
RESPI%iTION. IF BREATHIN:! IS DIFFICl%T, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCICUS. 
CALL A PHYSICIAN. 
WASH CONTAMINATED CLOTHINQ BEFORE REUSE. 

--------------------- PHYSICAL DATA -------------------- 
BOILINQ PT: 232 G 
MELTING PT: 20 C 
SPECIFIC GRAVITY: 1.192 
VAPOR PRESSURE: 8 MM 8 90 C 

APPEARANCE AND ODOR 
COLORLESS LIQUID 

------------ FIRE AND EXPLOSION HAZARD DATA ----------- 
FLASHPOINT: 194 F %Y: 

EXTINGUISHING MEDIA 
WATER SPRAY. 
CARBON DZOXIDE, DRY CHEMICAL POWDER; ALCOHOL OR POLYMER FOAM. 

SPECIAL FIREFIQHTING PROCEDURES 
'%EAR SELF-COl!TAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. '. 
COMBUSTIBLE LIQUID. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS . 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

------------------- REACTIVITY DATA ------------------- 
INCOMFATIBILITIES 

STRONG OXIDIZINQ AQENTS 
STRONG BASES 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES OF: 
CARBON MONOXIDE, CARBON DIOXIDE 
HYDROGEN CHLORIDE GAS 

--------------- SPILL OR LEAK PROCEDURES -------------- 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

WEAR SELF-CONTAINED BBEATHING APPARATUS, RUBBER BOOTS, AND HEAVY 
RUBBER GLOVES. 
COVER WITH DRY LIME OR SODA ASH, PICK UP,. KEEP IN A CLOSED CONTAINER 
AND HOLD FOR WASTE DISPOSAL. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP Is COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

_---... 
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: 
- . . m-y PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --- 

CHEMICAL SAFETY GOGGLES. . - . ' 
RUBBER GLOVES. 
NIOSH/MSHA-APPROVED RESPIRATOR.. - . 

i- 

l 

SAFETY SHOWER AND EYE BATH: - -.' .' 
_. 

MECHANICAL EXHAUST REQUIRED. 
AVOID CONTACT AND INHALATION. 
DO NOT GET IN EYES, ON SKIN, ON CLOTHING. 
WASH THOROUGHLY AFTER HANDLING. , 
IRRITANT. 
LACERYhlATOR. 
KEEP TIGHTLY CLOSED. 
KEEP AWAY FROM HEAT AND OPEN FLAME. 
STORE IN A COOL DRY PLACE. 

TEE ABOVE INFORMATfON IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE 
ALL IlJCLUSIVE AND SHALL BE USED ONLY AS A WIDE. SIGMA-ALDRICH SHALL NOT BE 
HELD LIABLE.FOR ANY DAMAGE RESULTING FROM HANDLING-OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKINQ SLIP FOR ADDITIONAL 
TERMS AND CCNDITIONS OF SALE 

, 
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Occupational Health Guidaline for 
alpha-Chloroacetophelrone 

. 

lNTltC9UCtlON 

This guideline is intended ss a source of intxmstion for 
empbyeu, employers, pbysi&ns, industrisl hygienists. 

- and other mupstiond heath prof&onals wbq tnq. . . 
- bavc a need for such info-m&m. It does riot atkmpt to 
. present sll dsu; ntber, it presqn pertinent informstion : . . 

8nd data in slImmary form. 
. 

SUBSTANCE lDE?iTlFlCATlON 

. Form& ~,cocx,a 
l Synonyms: Phmyrcyl cbleride; 
omega= chloroacetophenone; cbioroace?ophenonc. 
cbloromahyl phenyl ketone phenyl chloromctbyl 
ketone. “tear gas*‘; CN 
l Appearance and odor: Colorless to gray solid with a 
sharp, irritating odor. 

PERMISSIBLE EXPOSURE uw (PEL) 

i 
! 

‘fiz currmt OSHA stsndsrd for slphs~hlorosceto- 
pbenone L 30s part of aIpba~hloroace!op!tenone per 
million psrts of UC &p? sversged over sn eight-hour 
work shift. This tnsy 81x, be exp.ressed ss 0.3 milligrsm 
of slphs~bloroscetopbrne per cubic meter of sir 
(mgh3. 

HEALTH HAZARD INFORMATION 

l Routes of expesure 
alphs-Chloroscetophenone csn cause irritation of the 
eyes snd skin upon contsct snd irtitstion of the lungs if 
it is inbsled. It csn also cause difficulty if it is swsl- 
lOWed. 
. EfYectaotovcrexposur2 
slpbs-Cbloroscetophconc vapors tnsy csuse s tingling 
or Nnny nose, burning snd/or pain of the eyes. blur& 
vision. snd tern. 3uming in the chat. difftcclt brcslb- 
ing, snd nsuses msy occur. Skin ititation. rash, or 
bums may occx~. 

. Reporting signs sad symptom 
A physi&n should he contacted if snyone develops sW 
signs or symptoms snd suspects thst they are csused by 
exposure to slphs-cblorcucetophenone. 
9 Rteomautn&dmtdial-- 
The fouowinp medical procedurc~ sbould lx n&e 
.availside to each employee wao ~t.~sposed t;, sIPho- 
chloroscetophenone at potentislly huudotti levels: 
I. hihal Mdical Scminp Employees should be 
screened for history of certain medical conditiora 
(!&cl below) which might plsce the ~%ployec at 
increased risk from alpbscbloroscetop:tcnone cxpo- 
SUfC 

-Chronic tcspirstory dii In persons with im- 
psired pulmonary funrtion, especially tbost with ob- 
structivc airway disuse& the breathing of slphs-chlor- 
oscetopbenone night cause exacerb%ion of symptoms 
due to its irritsnt pmpertia or psychic reflex broncbo- 
spasm. . 

-Skin discsse: slpbs-Chloroscctophcnone is irritst- 
ing to the skin. crpecislly if moist. Pcxons with ?te- 
existing skin diseases msy he mop: susceptible to the 
effects of slphs-chloros~topbenon~ 

-Eye disasez slpbs-Cbloroscetophenone is a potent 
lscrimstor snd eye irritant and msy cause cornea1 
demsge. Persons with pre-existing eye disesscs may he 
a( increased risk from exposure. 
2. PIriadic .Wdicul &ramination: Any emplcyee devel- 
oping Ihe above-listed conditions should be referred for 
further medical examination. 
l Summuy of toxicology 

_C. 

alpha-Chloroscetophenone is z highly irritating sub- 
tsnce. Exposure to low concentrstions produces lscri- 
mstion snd irritstion of the eyes and upper respiratory 
trsct. E%porure to high concmtrstions producez 
marked conjunctivitis and msy cause cornea1 damage. 
Pulmonary edema may occur, often delsyed for some 
12 bOWs after esposure. No chrcnic effqzts are report. 
cd. 

T~OM reco.na.sndatis refloCt m indudrisl hygiem SM medical ‘surveillsnce prsctlcss sd their implementstlon will 
USiS in actchioving an sffecWe oCcup&otUl h88fth orogr8m. HWUr. thW may not bo sufficimc to &Neve cOmplirnce 

wrth all requiremenls of OSHA regulations. 

U.S. DE?ARTMENT Of MflrLlW AND HUYAN SERVlCES 
PIlbkc WeoIth !%mce cenrors lor Onrrac cm!roc 
Nsbonal Inmum IDI ~c~(~~cmal Salc~ end Health .- 
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ClriEMlCAL AND PHYSICAL PROPERTIES RESPIRATORS 

l Pbydt8ldu8 .. 
1. Molecular tight: 155 
2 Boiling point (760 mm Hg): 247 C (477 F) : : ;- _, 
3. Spccik gravity (water = 1): 1.32 
4. Vapor density (8!r = 1 rt boxng point or 8!ph8- 

chloro8atophcnone~ 5.2 
5. Melting point: 59 c (138 F) 
6. Vapor u 20 C (as F): 0.012 mm Hg prcssurc 
7. W~bilityinwatcr,g/lOOgwaterat2OC(68F): 

In8olublc . . ._- .,.. 
8. Evaporation mtc (butyl iEeute = 1): very muoit 

- . : 

l Good industrial hygiene practice recommend that 
cngioecring controls be used to reduce c&ronmcnUl 
concentrations to the permissible exposure level. How- 
ever. there arc some exceptions where respirators may 
be wed to control exposure. Rupinton mry be used 
when eng!nccting md work prcctioe controls 8re not 
technically feuible, what such contro!s 8rc in the 
pmocssofbcingixM8!!&orwhcntheyfril8ndnecdto 
be supplcmcnttd- Rtspimm tn8y 8iso be tucd for 
opmtion5 which rquirc ctluy into utlb or closed 
ve!ssc~~inaacrgaicysiturtions.Iftlurucof 

lesathrnl 2.x ;:. .- - -* -, *. 7 -. ._, ,, .-.. .--::~.::rupimtors is ncccxxuy, tbc.tm!y rccp!rators patnitttd 
. Ractitity .., .,i. . ---. ,.. - arc-thoscthatb8vebccnapprova!byt!uMieSafety 

1. coaditionr con&g dmt&il@ Hat---.=-:--> - .--.md Ha!th Adminirtntion (formerly Mining Enforce- 
mcnt and !Wkty Ad -- tnmisihtiotl) oi by ‘the N8tiOti 

Rtstitutc for Gcoup8tionrl Safety 8nd Health. _. 
l In addition to rt@UOr sc!cct!on. 8 oomp!L; nspitn- 
tory pmtcction program shou!d bc instituted which 
includes rcgu!ar tminitt& m8intcn8t& inspection,’ 
cltanin& 8nd cva!u&m. 

2 tncamprtibiliti&w8tiOfttetm ._ - 

3. Hazardous d&annposition products Toxic urd 
cmrosivc vapors arc produced what combined with 
stem or wucr. 

4. Special prcautiom: None 
. Fltutmhlllty 

1. F!as!tpoint: llSC(2UF) 
2. Autoignition tcmpemtutcz D8t8 not iva!bb!e 
3. Flammable limits in air, % by volume: Not tppli- 

able 
4. Extinguishant: C&on dioxide or dry chcmicrl 

. w8mingproptrtlts 
1. odor Thmhold: According to the Documenrurion 

o/7Z V’S, the odor thmhold is 0.1 mg/m9 
2 frrit8tion Levels: According to the Oocvmenrurion 

of TLIQ, “irrit8tion tlu&olds nngc from 0.1s to 0.4 
mg/m8, l8crim8tion thruhokls from 0.3 to 0.4 mg/mJ . 

n . . . 
3. Evdurtion of Warning Rropcrtier: T!uough its 

odor urd irritant effects, ilphachlomrcetophcnone can 
be detected below the permissible exposure limit; thm- 
fore. it is considered to hrvc adequate warning propcr- 
tics. 

MONITORING AND MEASUREMENT 
PROCEDURES 

l Gtecrd 
Mc8surcntcnts to dctcnniic cmploycc cxposurc uc best 
ta!un so tbu the wcrigc eight-hour exposure is b8scd 
on 8 single eight-hour satnp!c or on two four-hour 
snmpla sevctc! short-time intend Mnlplcs (up to 30 
minutes) may do, bc used to dctcrminc the rvmge 
exposure level. Air tomplev should be ukm in the 
cmploycc*s tithing xonc (air that would most nearly 
represent that inhaled by the employee). 
l Method 

An anrlyticai method for alph-chloro8cttophcnont is 
in the NIOSY Monuat of Analytkal Mefhads 2nd Ed., 
vol. 5, 1979, rvai!rble from the Government Printing 
0%~. Washington, D.C. 20402 (GPO NO. 017-033- 
00349.1). 

PERSONAL PROTECTIVE EQUIPMENT 

* Employees s!tou!d k pmvidcd with and rcquircd to 
use impc&ous c!ot!ting, g!ovcs, ficc shitlds (eight-inch 
IklhUUl), 8d Otk 8pproprirtC PtottCtiVt Clothing 

neccswy to prevatt my possiiity of &in conmct with 
solid rlph8&!orcmcctophcnonc r)r liquids containing 
ilphr~h!oro8cctophcnot= 
. If cmployccs’ clot!t!ng mry have become couuminrrt- 
ed wit), solid a!p!m-ch!or~ophcnonc, cmploycc~ 
should churgc into unamtamitutcd clothing before 
lerving the wor!t prcmisu . 
. Clothing contxminatcd with a!p!u-c!t!ororcetophen- 
one should bc placed in closed container, for storage 
until it out be discarded or until provision is made for 
the remove! of alph8c!tloroaoctophenone from the 
clothing. If the clothing is to bc !8undered or othmvise 
cluned to rcmovc the ilphrc!t!oroacctophcnonc, the 
person performing the operation s!tould nc informed of 
rlph8-ch1o~hcnoncororcccophenofieh huudous proucrtics. 
l Non-imgcrviour clothing which becoma cont8mi- 
nated with rtpb8&!oro8cetopbcnonc Should bc rc- 
moved immcdiitcly md not rcwom until the rlpha- 
chlom8cctophcnonc is removed from the clothing. 
l Where t!tcrc is any possibility thrt employees’ cycs 
nuy bc cxposcd to rlp!m&l~;wcetophenonc, UI cyc- 
wuh fount& fiould be provided within the immcdiatt 
work zeta for emergency USC. 
l Employees should be provided with md required to 
UK dust- and splash-proof s8fety goggles where there is 
my possibility of solid 8!ph8th!oro8cctopheonc or 
Iiquids containing a!p!u-chIororcetophrnc contact- 
ing the eyes. 

2 8lp~hto~tophCnonC 
D-? septunbu 1978 
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SANlTATl&N - 

.* Skin that becomes contaminated with alpha&&a-’ 
oetophenonc should he timmediately washed. or 
showered with soap or mild detergent and water to 
rcmoveany rlphachloroacttophmone. 

l Eating and smoking should not bc permitted in areas 
where a&d rlphacfrloroacetophenonc is - handled, 

. 

3% OOt4b CHW-7s.37 
ration. Ke:p the affected person warn ana at rest. Get 
medical attention as soon as possible. 
l Swallowing 

When alphhrchlorc,acetophenor: haa been swallowed, 
get medical attention immediately. If medical attention 
is not immediatr!y available. get the afilicted person to 
vomit by having him touch the back of his throat with 
his finger or by giving him syrup of ipeoac as directed 
on the nackane. This non-nrcscription drug is available 

proccsd or stored. 
l Bmp!oyees who handle solid afpha-chloroacetophm- 

at md drugstores and drug c&utters &d should be 

one or liquids containing dphachloroacetopi2mone 
kept with emergency medical supplies in the workphcc. 

should wash their hands thoroughly with soap m mild 
Do not make aa uncyIIIscious person vomit. 

detergent and water before eating, smoking, or using 
0 Rescue 

tujkt facilitkS 
..* Mdye tqe’afkctd person from the hazardous exposure. 

-.<..:.: ” .. < .‘*.. . .-.. ._ If the exposed persob has been o~xrcome, notify some- -_ 
. ’ ” one dsc and Dut into effect the establihed emcr~~cs COMMON OPERATIONS AND CONTROLS . 

7Im following Iii includes some common opcnti3ns in 
which exposure to aiphachloroacetophenone may 
occur tutd control methods which may be effective in 
achase- 

rescue procedures. Do not become a wudty. I&de;- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 
arks. 

SPILL AND DISPOSAL PRCXEDURES 
. .- opegon 

Liberation during 
loading of sortJtions for 
amsois for !aw 
enforcement and 
chfifiin ptotectiw 
dsvices 

Uberation during 
manufacture 

Controts 

General dilution 
ventilation; respiratory 
protective equipment 

. 
Process enclostJre; 
general dilution 
ventilation 

Liberation during 
denaturing of industrial 
alcohol 

General di!ution 
ventilation 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute lint aid proca- 
durcs and send for first aid or medical a&stance. 
l Eyt Exptmrt 
If alpha-ehloroacetophenone gets into the eyes, wash 
eyes immediately with large amounts of water, lifting 
the lower aad upper lids occasionally. Get medical 
attention as soon as possible. Contact lenses should not 
be worn when working with thii chemical. 
l skill Espocurt 

!f dpha-c!rloroacetophmone gets on the skin, immedi- 
ately wash the contaminated skin using soap or mild 
dctcrgcnt and water. If alphachloroacetophcnone 
soaks through the clothing, remove the clothing imme- 
diately and wash the skin using soap or mild detergent 
and water. When there are chemical bums or evidence 
of skin irritation, get medical attention. 
l Brattlhg 

If a person breathes in large amounts of alpha-chlcroa- 
cetophcnonr, move the exposed person to fresh air at 
once. If breathing has stopped, perform artificial rcspi- 

l Per& ‘not wearing protective equipment and cloth- 
ing should be restricted from rzeaa of spills until cleanup 
has been completed. 
l rf alphachloroaoetophenone S spiiltd, the following 
steps should be taken: 
1. Ventilate a&a of spill. 
2. For small quantities, sweep onto paper cr other 
suitable material, place in an appropriate container and 
bum in a safe place (such as a fume hod). Large 
quantities may be reclaimed; however. if this is not 
prnctical. dissolve in a flammable solvent (such as 
alcohol) and atomize in a suitable combustion chamber 
quipFed with m appropriate effluent gas cleaning 
device. 
l Waste disposal mcthods: 
alpha-Chloroacctophenonc may be disposed of: 
1. By making packages of a!phachloroacetopbenone in 
ppcr or other fhunmablc material and burning in a 
suitable combustion chamber equipped with an appro- 
priate efI3uent gas cleaning device. 
2. By dissolving aiphachloroacctophenone in a flam- 
mable solvent (such as alcohol) and atomizing in a 
suitable combustion chamber quipped with an appro- 
priate effluent gas cleaning device. 

REFERENCES 
. 

l American Conference of Governmental Industrial 
Hygienists: “alpha-Chloroacetophenone.” Docume~~ro- 
tion of the Threshold Limit Values for Substances in 
l+‘e&u~m Air (3rd ed., 2n$ printing), Cincinnati, 1974. 
l Chrittemen, H. 8, and Luginbyhl, T. L. (eds.): 
NIOSH Toxic Substances Lit. 1974 Edition, l:EW 
Publi&ion No. 74 134, 1974. 
l Grant, W. M.: ToxicuI~ of the Eye (2nd ed.). C. C. 
Thomas, Springfield. Illinois. 1974. 
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100 mg/m’(16 ppm) or less A Type C supplii respirator with a full facepieco operated in pressurs- 
demand or other positive pressure mode or with a full fkepiece, helmet, or hood 
operated in comhuwsflow mode. 

Greaterthart 100 mg/m’(l6 Selfmtainad breathing apparatus with a full face@ece operated in presswe 
demaRdorolherpo!mepressure~. 

colwenttntions 

Acmnbimtiontespiratorwhichindudesa~y?eCsuppliedshfespitatotwitha 
fun facepiew operated in preuureaemand or other positbe pressure or cmiw 
UJS-flow mode and an audii self-contained breathing apparatus operated in 
presmwdemandaotfierpositiwpfessuremcde. ‘. 

Setfed breathing apparatus with a full facepiece opemted in pressure- 
d4MW?tfCtOthOtposithreprt#StXR~. 

Any gas mask with a full facepiece providing pmtectim against organic vapors 
and pafticulates. 

a”z : 

I 

Any m set&contained breathii apparatus. 

‘Only NIOSH-approved or MSHA-appmved equipment should be used. 

I 
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DATE: 3 Dee 1990 

A 

//. \.\ :. :. :,:.:. ?'. 
U.S. ARMY CHEMICAL 

RESEARCH, DEVELOPMENT 

,/WISCN'\~ l 

'AND"ENGINEERING CENTER 

\ GAS /. 
\ , ,/ ..:_, . ._ . :... 

Emergency Telephone #s: 
CRDEC, Safety Office 
301-671-4411 0700-1700 
EST After normal duty 
hours: 301-278-5201 
Ask for CRDEC Staff 
Duty Officer 

w----.MATERIAL.SAFETY DATA..SHEET..., __.. .._. . . ..__ ._ _ _ . -. - .- - _ - - . - 

LETHAL NERVE AGENT (GB) 
----_--__--___-________________,,,,,,,,,--------------~--------------------- -___. 

SECTION"CZENERAL I~~JF~~MAT'IoN"* - -- -*- 
_ _-w . .-e--e _.- _. __ 

----_-__-------------------------------------------------------------------- 

MANUFACTURJSR ’ S 

MANUFACTURER8S 
,- 

NAME: Department of the Amy 

ADDRESS: U.S. ARMY ARMAMENT RESEARCH AHD DEVELOPMENT COMMAND 
CHEMICAL RESEARCH, DEVELOPMENT AND ENGINEERING 
CENTER 
ATTN: SMCCR-CMS 
ABERDEEN PROVING GROUND, MD 21010-5423 

CAS REGISTRY NUMBER: 107-44-8 or 50642-23-4 

CHEMICAL NAME AND SYNONYMS: 

Phosphonofluoridic acid, methyl-, isopropyl ester 
Phosphonofluoridic*acid, methyl-, 1-methylethyl ester 

ALTERNATE CHEMICAL NAMES: 

Isopropyl methylphosphonofluoridate 
Isopropyl ester of methylphosphonofluoridic acid 
Methylisopropoxfluorophosphine oxide 
Isopropyl Methylfluorophosphonate 
O-Isopropyl Methylisopropoxfluorophosphine oxide 
O-Isopropyl Methylphosphonofluoridate 
Methylfluorophosphonic acid, isopropyl ester 
Isopropoxymethylphosphonyl fluoride 

TRADE NAME AND SYNONYMS: 

GB 
Zarin 

Sarin 

CHEMICAL FAMILY: Fluorinated organophosphorous compound 
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FORMULA/CHEMICAL STRUCTURE: 

C4 H10 F02 P 

CH-O-P--F 
/ \ 

CH3 CH3 

NFPA 704 SIGNAL: Health - 4 
Flammability- 1 
Reactivity- i 

,P\ 
/\ /\ 

c 4x= > 

. _ . _-. _ - -- -s-.. _ __.. Y/v - - - -. 
v  . - _. _. . _ 

----------------------------------- ------------,--------------------~------- 

SECTION II - COMPOSITION 
--------------------------------------------------------------------------- 
INGREDIENTS FORMULA .PERCENTAGE AIRBORNE 

NAME BY WEIGHT EXPOSURE LIMIT (AEL) 

GB . . C4 H10 F02 P ,100 _-- .0001 mg/m3 

---------------------------------------------------------------------------- 
SECTION III - PHYSICAL DATA 

---------------------------------------------------------------------------- 

BOILING POINT DEG F (DEG C): 316 (158) 

VAPOR PRESSURE (mm Hg): 2.9 @ 25 DEG C 

VAPOR DENSITY (AIR=l): 4.86 

SOLUBILITY IN WATER: Complete 

SPECIFIC GRAVITY (H20=1): 1.0887 Q 25 DEG C 

APPEARANCE AND ODOR: Colorless liquid 
Odorless in pure form 

------------------------------------------------------------------------------- 

SECTION IV - FIRE AND EXPLOSION DATA 
------------------------------------------------------------------------------- 
FLASH POINT (METHOD USED): Did not flash to 280 DEG F 

FLAMMABLE LIMIT: Not applicable 

LOWER EMPLOSIVE LIMIT: Not available 

UPPER EXPLOSIVE LIMIT: Not available 

EXTINGUISHING <MEDIA: Water mist, fog, foam, CO2 - Avoid using extinguishing 
methods that will cause splashing or spreading of the 
GB. 

SPECIAL FIRE FIGHTING PROCEDURES: GB will react with steam or water to 
produce toxic & corrosive vapors. All persons not engaged in extinguishing ,__ 
the fire should be evacuated. Fires involving GB should be contained to 



- . . 
prevent contamination to uncontrolled areas. When responding to a fire a- 
larm in buildings or areas containing agents, firefighting personnel 
clothing (without TAP clothing) during chemical agent firefighting and fire 
rescue operations. Respiratory protection is reguired. Positive pressure, 
full facepiece, NIOSH-approved self-contained breathing apparatus (SCBA) 
will be worn where there is danger of oxygen deficiency and when directed by 
the fire chief or chemical accident/incident (CAI) operations officer. The 
M9 or Ml7 series mask may be worn in lieu of SCBA when there is no danger of 
oxygen deficiency. In cases where firefighters are responding to a chemical 
accident/incident for rescue/reconnaissance purposes vice firefighting, they 
will wear appropriate levels of protective clothing (see Section 8). 

UNUSUAL FIRE AND EXPLXJSION WZARDS: Hydrogen may be present. 

AIRBORNE EXPOSURE LIMIT (AEL): The suggested permissible airborne exposure 
concentration for GB for an 8-hour workday or a 40 hour work week is an 8- 
hour time weight average (TWA) of 0.0001 mg/m3 (2X10-5 ppm). This value is 
based on the-TWA of GB as proposed in the USAEHA Technical Guide No. 169, 
llOccupational Health Guidelines for the Evaluation and Control of Occupation- 
al Exposure to Nerve Agents GA, GB, GD, and VX". To date, however, the Occu- 
pational Safety and Health Administration (OSHA) has not promulgated pennis- 
sible exposure concentration for GB. 

EFFECTS OF OVEREXPOSURE: 
It is a lethal anticholinergic agent with median'dose in man being: . 

/--- LD50 (Skin) = 24 mg/kg 
ICt50 (Skin) - 8000 mg-min/m3 
LCt50 (inhalation) - 70 mg-min/m3 (t-0.5-2 min) (inhalation) 

*a. One to several minutes after overexposure to airborne GB, the following 
acute symptoms appear: 

. (1) Local effects (lasting l-15 days, increases with dose): 

a. On eyes: Miosis (constriction of pupils); redness, pressure 
and heaviness in and behind the eyes. 

b. By inhalation: Rhinorrhea (runny nose), nasal congestion, 
tightness in chest, wheezing, salivation, nausea, vomiting. 

(2) Systemic effects (increases with dose): By inhalation - excessive 
secretion causing coughing/breathing difficulty; salivation and sweating: 
vomiting, -diarrhea; stomach cramps: involuntary urination/defecation; 
generalized muscle twitching/muscle cramps; CNS depression including anxi- 
ety t restiessness, giddiness, insomnia, excessive dreaming and nightmares. 
With more severe exposure, also headache, tremor, drowsiness, concentration 
difficulty, memory impairment, confusion, unsteadiness on standing or 
walking. 

b. After overexposure to liquid GB, the following acute symptoms appear: 

(1) Local Effects: 

a. On eyes: Miosis, redness, pressure sensation on eyes. 
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b. By ingestion: Salivation, anorexia, nausea, vomiting, abdomin- 
al cramps, diarrhea, involuntary defecation, heartburn. 

:cl .:On-skin: Sweating,.muscle.twitching. . -. 

(2) Systemic Effects: Similar to generalized effects from exposure to 
airborn GB. : 

I C. Chronic overexposure to GB causes forgetfulness, thinking difficulty, 
vision disturbances, muscular aches/pains. Although certain organophosphate 
pesticides have been shown to be teratogenic in animals, these effects have 
not been dccumented in carefully controlled toxicological evaluations for 
GB. 

GB is not. listed-by the- International-Agency-forReszarch..on Cancer--<IARC); 
American Conference of Governmental Industrial Hygienists (ACGIH), Occupa- 
tional Safety.-and-Health-Administration. (CSiin) ;-orNational--Toxicology--Pro- 
gram (NTP) as a carcinogen. 

** See addendum A'for detailed information. ** 

*EMERGENCY Z'ND FIRST AID PROCEDURES: 

INHALATION: Hold breath until respiratory protective mask is donned. 
If severe signs of agent exposure-appear (chest tightens, pupil constriction, 
incoordination, etc.), immediately administer, in rapid succession, all 
three Nerve Agent Antidote Kit(s), Mark I injectors (or atropine if directed 
by the local physician). Injections using the Mark1 kit injectors may be 
repeated at 5 to 20 minute intervais if signs and symptoms irre progressing 
until titree series of injections have been administered. No more injections 
twill be given unless directed by medical personnel. In addition, a record - 
will be maintained of all injections given. ?r̂  breathing has stopped, give 
artificial respiration. Mouth-tc-mouth resuscitation shutild be used when 
approved mask-bag or oxygen delivery systems are not available. Do not use 
mouth-to-mouth resuscitation when facial contamination exists. If breathing 
is difficult, administer oxygen. Seek medical attention IMMEDIATELY. 

EYE CONTACT: Immediately flush eyes with water for lo-15 minutes, then 
don respiratory protective mask. Although miosis (pinpointing of the pu- 
pils) may be an early sign of agent exposure, an injection will not be ad- 
ministered when miosis is the only sign present. Instead, the individual 
will be taken IMMEDIATELY to the medical treatment facility for observation. 

SKIN CONTACT: Don respiratory protective mask and remove contaminated 
clothing;. Immediately wash contaminated skin with copious amounts of soap 
and water, 10% sodium carbonate solution, or 5% liquid household bleach. 
Rinse well with water to remove decontaminant. Administer an intramuscular 
injection with the MARK I kit injectors only if local sweating and muscular 
twitching symptoms are observed. SEEK MEDICAL ATTENTION IMMEDIATELY. 

INGESTION: Do not induce vomiting. First'synrptoms are likely to be 
gastronintestinal. Immediately administer an intramuscular injection of the 
MARK I kit aut,o-injectors. SEEK MEDICAL ATTENTION IMMEDIATELY. 

** See addendum B for detailed instructions. ** 

---------------------------------------------------------------------------- 

SECTION VI - REACTIVITY DATA 
--------------___-__-------------------------------------------------------- /- 
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STABILITY: Stable when pure.. __ 
= - . . 

.F=--. INCoMPATIBIL;+Y; Attacks tin, magnesium, cadmium plated steel, some alumi- 
nums. Slight:attack on copper, brass, .lead,-.. practically no attack on 1020 
steel, Inconel t K-monel. 

. . 
Hydrolyzes to.-form HF under acid conditions and isopropyl alcohol & polymers 
under basic conditions. 

. . 
-------------------------------~~-------------~--~~-----------------"------ - - .- * : SEC&N VII - SPILL, LEAK AND DISPOSAL PROCEDURES 
-----_--_---_-------------------------"---~-------------------------------- 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: If leak or 
spills occur;..only personnel: in.full.protective.clothing (see -section. 8 ) 
will remain.-in. area. In case ofrpersonnel contamination see section V 
"Emergency and:First Aid Instructions". --. : I . . . - 

RECOMMENDED FIELD PROCEDURES: Spills must be contained by covering with 
vermiculite;diatomaceous earth clay, fine sand, sponges, and paper or cloth 
towels. Decontaminate with copious amounts of aqueous Sodium Hydroxide 
solution (a minimum 10 wt percent). scoop up all material and place in a 
fully removable head drum with a high density polyethylene liner. Cover 
the contents-of the drum with decontaminating solution as above _ before 
affixing the drum head. After sealing the head, the exterior of the.drum 
shall be decontaminated and.then.labeled IAW EPA and DOT regulations. All 
leaking containers shall be overpacked with vermiculite placed between the 
interior and exterior containers. Decontaminate and label IAW EPA and DOT 
regulations. Dispose of the material IAW waste disposal methods provided 

,- below. Dispose of material used to decontaminate exterior of drum IAW 
Federal, state and local regulations. Conduct general area monitoring with 
an approved monitor (see Section 8) to confirm that the atmospheric concen- 
trations do not exceed the airborne exposure limit (see Sections 2 and 8). 

If 10 wt percent aqueous Sodium Hydroxide solution is not available then the 
following decontaminants may be used instead and are listed in the order of 
preference: Decontamination Solution No. 2 (DS2), Sodium Carbonate, and Su- 
pertropical Bleach Slurry (STB). 

RECOMMENDED LABORATORY PROCEDURES: A minimum of 56 grams of decon solution 
is required for each gram of GB. Decontaminant/agent solution is allowed 
to agitate for a minimum of one hour. Agitation is not necessary following 
the first hour. At the end of the one hour, the resulting solution should 
be adjusted to a pH greater than 11.5. If the pH is below 11.5, NaOH 
should be added until a pH above 11.5 can be maintained for 60 minutes. 

An alternate solution for the decontamination of GB is 10 wt percent Sodium 
Carbonate in place of the 10 percent Sodium Hydroxide solution above. Con- 
tinue with 56 grams of decon to 1 gram of agent. Agitate for one hour but 
allow three (3) hours for the reaction. The final pH should be adjusted to 
above 10. It is also permitted to substitute 5.25% Sodium Hypochlorite or 
25 wt percent Monoethylamine (MEA) for the 10% Sodium Hydroxide solution 
above. MEA must be completely dissolved in water prior to addition of the 
agent. Continue with 56 grams of decon for each gram of GB and provide 
agitation for one hour. Continue with same ratios and time stipulations. 

p""*, Scoop up all material and place in a fully removable head drum with a high 
density polyethylene liner. Cover the contents of the drum with decontami- 
nating solution as above before affixing the drum head. After sealing 
the head, the exterior of the drum shall be decontaminated and then labeled 
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IAW EPA and .DOT. regulations. All leaking containers shall be over- 
packed with vermiculite placed between the interior and exterior con- 
tainers; Decontaminate and label IAW EPA and DOT regulations. Dispose of 
the material IAW waste. disposal-.methods provided below. Dispose of ,__ 
material.used.to decontaminate exterior of drum IAW Federal, state a.nd lo- 
cal regulations. Conduct general area monitoring with an approved monitor 
(see Section 8) . to confirm tfiat. the atmospheric concentrations do not 
exceed the airborne exposure limit (see Sections 2 and 8). 

WASTE DISPOSAL METHOD: Open oit burning or burying of GB or items con- 
taining or contaminated with GB in any quantity is prohibited. The detox- 
ified GB using procednros above) can.be thermally destroyed by incineration 
in an EPA approved incinerator in accordance with appropriate provisions 
of Federal, state and local RCRA regulations. 

'I :- . .__. ..- - _ - . .;.... - .- - _ ._ ._ . 
NOTE: - - -. Some states define decontsminated.surety material as a RCRA Hazardous 
waste; . . . . . . . - _ . . 

-------_--___-____---------------------------------------------------------- 
SECTION VIII - SPECIAL PROTECTION INFORMATION 

-------_____________-----------------------------------------------~-------- 

RESPIRATORY PROTECTION: 

Concentration . Respiratory Protective Equipment 
------------- _. ----------------_--------------- _ - 

< . 0001 m&m3 M9, M17, or M40 series mask shall be available 
this purpose. 

.0001 to 0..2 mg/m3 

> 0.2 mg/m3 
or unknown 

M9, or M40 series mask with Level A or Level B 
ensemble (see AMCR 385-131 for determination of 
appropriate levelj. 

Demilitarization Protective Ensemble (DPE), or 
Toxicological Agent Protective Ensemble Self- 
contained (TAPES), used with prior approval from 
AMC Field Safety Activity. 

DPE or TAPES used with prior approval from 
AMC Field Safety Activity. 

NOTE: When DPE or TAPES is not available the 
M9 or M40 series mask with Level A protective 
ensemble can be used. However, use time shall 
be restricted to the extent operationally 
feasible, and may not exceed one hour. 

As an additional precaution, the cuffs of the 
sleeves and the legs of the M3 suit shall be 
taped to the gloves and boots respectively 
to reduce aspiration. 

VENTILATION: Local Exhaust: Mandatory must be filtered or scrubbed to limit 
exit concentration to < .OOOl mg/m3 averaged over 8 hr/day indefinitely. 

SPECIAL: Chemical laboratory hoods shall have an average inward face 
velocity of 100 linear feet per minute (lfpm) plus or minus 10% with the 
velocity at any point not deviating from the average face velocity by more ,-- 
than 20%. Laboratory hoods shall be located such that cross drafts do not 
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exceed 
utiliz 

20 percent of the inward face velocity. A visual performance test 
ing smoke producing devices shall be performed in-the assessment of 

/"@- the hood's ability to contain agent GB. Emergency backup power necessary. 
Hoods should be tested semi-annually or after modification or maintenance 
operations. Operations should be performed 20 cm inside hood face. 

Other: Recirculation of exhaust air from agent areas is prohibited. No 
connection is allowed between agent areas and other areas through ventila- 
tion system. 

PROTECTIVE GLOVES: Butyl Glove M3 and M4 
Norton, Chemical Protective Glove Set 

EYE PROTECTION: Chemical goggles. For splash hazards use goggles and 
faceshield. 

OTHER PROTECTIVE EQUIPMENT: Full protective clothing Will consist of the 
M3 Butyl rubber suit with hood, M2Al boots, M3 gloves, coveralls, fa- 
tigues, or similar (with drawers and undershirt) and socks, M9 mask or the 
Demilitarization Protective Ensemble (DPE). For general lab work, gloves 
and lab coat shall be worn with M9 or Ml7 mask readily available. 

MONITORING: Available monitoring equipment for agent GB is the M8/M9 Detec- 
tor paper, detector ticket, blue band tube, M256/M256Al kits, bubbler, Depot 
Area Air Monitoring System (D==) t Automatic Continuous Air Monitoring 
System (ACAMS), real time monitoring (RTM), Demilitarization Chemical Agent 
Concentrator (DCAC), M8/M43, M8Al/M43A2, Hydrogen Flame Photometric Emission 
Detector (HYFED), CAM-Ml, and Miniature Chemical Agent Monitor (MINICAM). 

./@=- SECTION IX - SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAXEN IN HANDLING AND STORING: 
In handling, the buddy system will be incorporated. No smoking, eating and 
drinking in areas containing agent is permitted. Containers should be 
periodically inspected for leaks (either visually or by a detector kit). 
Stringent control over all personnel practices must be exercised. Decontam- 
ination equip shall be conveniently located. Exits must be designed to 
permit rapid evacuation. Chemical showers, eye-wash stations, and personal 
cleanliness facilities must be provided. Wash hands before meals and each 
worker will shower thoroughly with special attention given to hair, face, 
neck, and hands, using plenty of soap before leaving at the end of the work 
day. 

OTHER PRECAUTIONS: Agents must be double contained in liquid and vapor tight 
containers when in storage or when outside of ventilation hood. 

For additional information see "AMC-R 385-131, Safety Regulations for Chem- 
ical Agents H, HD, HT, GB, and VX" and Y7SAEHA Technical Guide No. 169, OC- 
cupational Health Guidelines for the Evaluation and Control of Occupational 
Exposure to Nerve Agents GA, GB, GD, and VX". 

SECTION X - TRANSPORTATION DATA 

,p”“, PROPER SHIPPING NAME: Poisonous liquid, n.o.s. 

DOT HAZARD CLASSIFICATION: Poison A 
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DOT LABEL: - Poison Gas .- 

DOT MARKING: .Poisonous liquid,.n.o.s; (Isopropyl methylphosphonofluoridate) F 
NA195.5 

DOT PLACARD:..POISON GAS 

PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles Will be plac- 
arded regardless of quantity. Driver shall be given full and complete 
information regarding shipment and conditions in case of emergency. 

AR 50-6 deals specifically with tne shipment of chemical agents. Shipments 
of agent will be escorted in accordance with AR 740-32, 

EMERGENCY ACCIDENT PRECAUTIONS AND PROCEDURES: See sections IV, VII, and 
VIII. .. .--- __ : __ _. s“:.... . . _ . - _- . . 

. . 
--------W-W- 

While the Chemical Research, Development and Engineering Center, Dept. of 
the Army believes that the data contained herein are factual and the opinion 
expressed are those of qualified experts regarding the results of the tests 
cor.ducted, the data are not to be taken as a warranty or representation for 
which the Department of the Army or Chemical Research, Development and 
Engineering Center.assumes legal responsibility. They are offered -solely 
for your consideration, investigation, and verification. Any use of these 
dcta and information must be determined by the user to be in accordance with 
applicable Federal, State, and local laws and regulations. 

. 
-. 

ADDENDUM A 

1. Acute Physiological Effects: 

Site of Action Signs and Sympotoms 

Following Local Exposure 

Muscarine-like- 

Pupils Miosis, marked, usually maximal 
(pinpoint), sometimes unequal. 

Ciliary body Frontal headache, eye pain on 
focusing, slight dimness of vision, 
occasional nausea and vomiting. 

Conjunctitiae Hyperemia. 

Nasal mucous membranes 

Bronchial tree 

Rhinorrhea, hyperemia. 

Tightness in chest, sometimes with 
prolonged wheezing expiration sugges-"- 
tive of broncho-constriction or 

T-R 
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r. -. 

Bronchial tree 

_ . 

Gastrointestinal 

Sweat glands 

Salivary glands 

Lacrimal glands 

Heart . . . 
y ..- 

Pupils I,. . 
. _.- 

Ciliary body 
. 

Bladder 

Nicotine-like- 

striated muscle 

increased secretion, cough. 

Following Systemic Absorption 

Tightness' in chest, with prolonged 
wheezing, expiration suggestive 
broncho-constriction or increased 
secretion, dyspnea, slight pain in 
chest, increase bronchial secretion, 
cough, pulmonary edema, cyanosis. 

. . 

. . 

Anorexia, nausea, vomiting, abdominal 
cramps, epigastric and substernal 
tightness (cardiospasm) with "heart- 
burn" and eructation, diarrhea, 
tenesmus, involuntary defecation. 

Increased sweating. 

Increased salivation. 

Increased lacrimation. 

Slight bradycardia. _ . 

- _ Slight miosis, occasionally unequal, 
later maximal miosis (pinpoint). 

Blurring of vision. 

Frequency, involuntary micturition 

Easy fatigue, mild weakness, .muscular 
twitching, fasciculations, cramps, 
generalized weakness, including 
muscles of respiration, with dyspnea 
and cyanosis. 

Sympathetic ganglia Pallor, occasional elevation of blood 
pressure. 

Central nervous system Giddiness, tension, anxiety, jitter- 
iness, restlessness, emotional 
lability, excessive dreaming, 
insomnia, nightmares, headaches, 
tremor, withdrawal and depression, 
bursts of slow waves .of elevated 
voltage in EEG, especially on over- 
ventilation, drowsiness, difficult 
concentration, slowness on recall, 
confusion, slurred speech, ataxia, 
generalized weakness, coma, with 
absence of reflexes, Cheyne-Stokes 
respirations, convulsions, depre- 
ssion of respiratory and circulatory 
centers, with dyspnea cyanosis, and 
fall in blood pressure. 
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2. Chronic Physiological Effects: 

a. Acute Exposure. 

. If recovery from nerve agent poisoning occurs, it will be complete 
unless anoxia or convuisions have gone unchecked so long that irreversible 
central nervous system changes due to anoxemia have occurred. 

--. 

b. Chronic Exposure. 

The inhibition of cholinesterase enzymes throughout the body by nerve 
agerzts is mxe dr‘less irreversible so that their effects are prolonged. 
Until the tissue cholinosterase enzymes are restored to normal activity, 
probably by very slow regeneration over a period of weeks or 2 to 5 months if 
damage is severe, there is a period of increased susceptibility to the effects 
of another exposure to any nerve agent. During this period the effects of 
repeated exposures are cumulative; after a single exposure, daily eqosure to 
concentrations of.a nerve agant insufficient to product symptoms may result in 
tne onset of symptoms after several days. Continued daily exposure may be 
followed by increasingly severe effects. After symptoms subside, increased 
susceptibility persists for one to several days. The degree of exposure 
required to produce recurrence of symptoms, and the severity of these 
symptoms, depend on duration of exposure and time intervals between exposures. 
Increased susceptibility is not limited to the particular nerve agent 
initially absorbed. 

Estimates have been made for the times at which 50% of exposed subjects would 
be affected (EtSO's) at median incapacitating doses. These are presented 
below. 

.  

_-- 
-w 

Et;50 

l 

Degree of 
Effectiveness ICt50 Exposure Time 

min 

1.5 
3.0 
6.0 

1.0 
3.8 
7.8 

2.0 
4.5 
9.5 

6.5 
9.0 
13.5 

Moderate 
- Incap. 

Severe 
Incap. 

Very 
Severe 
Incap. 

Death 

mg min/m3 

27 0.5 
27 2.0 
40 10.0 

37 0.5 
37 2.0 
56 10.0 

47 0.5. 
47 2.0 
72 10.0 

70 
70 

103 

min 

0.5 
2.0 

10.0 

Exposure to high concentrations of nerve agent may bring on incoordination, '-. 
mental confusion and collaspe so rapidly that the casualty cannont perform 
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- . 
self-aid. If this happens, the man nearest to him will give-first aid. 

_ -; . _ . - . 
Onset Time of.Symptoms. es .. . . .._ 

Types of . 
When Effects 

Route of Description Appear After 
Effects ._ Absorption . . of Effects Exposure 

. . I 

Vapor _. ----.t:i. Lungs I - -?Rhinorrhea; nasal hyperemia. -One. te -several . 
Local ._ = . ._: - tightness in--chest, wheezing - minutes-. . 

-- . - I -. . t - s . . . . . . . . -. . . . . . _- : ..: -'_ . - i . - _ ._ . . 
Vapor 
Local 

Vapor 
Systemic 

. Eyes * 
. 

Lungs or 
eyes 

-. - .-. 

_ - .’ 

Liquid 
Local 

Eyes 

Miosis, Conjunctivalhyperemia. One to several 
. eye pain, frontal headache. minutes. 

Muscarine-like, nicotine-like Less than 1 min 
and central nervous system to a few min 
effects. (See 2a above) after moderate 

or marked expos- 
ouret about 30 
min after mild 

. exposure. 

Same as vapor effects. Instantly 
. 

P-v Liquid'- .--- --Ingestion 
Local 

Liquid Skin 
-Cal __ _. __ ..___ - 

Liquid Lungs 
Systemic 

Gastrointestinal. (Se& 
2a above). 

Local sweating and muscular 
twitching. 

See 2a above. 

About 30 min. 
after ingestion. 

3 min to 2 hours 
. .._ 

Several minutes 

Liquid 
Systemic 

Eyes Same as for vapor 

Liquid 
Systemic 

Skin Generalized sweating. 

- . Liquid Ingestion Gastrointestinal (See 2a 
Systemic above). 

Several minutes 

15 minutes to 2 
hours 

15 minutes to 
. 2 hours 

Onset Time of Symptoms. (cont'd) 

Types of Route of 
Effects I Absorption 

Duration of Effects After 
Mild Severe 

Exposure Exposure 

Vapor 
Local 

Lungs A few hours 1 to 2 days 

\ 
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Vapor-.. 
Local 

Vapor 
Systemic 

Liguid 
Local _ _ 

Liquid 
Local 

Liquid 
Local 

Liquid 
Systemic 

Liquid 
Systemic 

Liguid 
Systemic 

Liquid 
Systemic 

Eyes 

Lungs or eyes 

Eyes 
-_-. - 

Ingestion 

-- - skin. _ 
. _._. . 

-ws 

Eyes 

Skin 2 to 5 days 

Ingestion 3 to 5 days 

Miosis - 
24 hours 

3 to 14 days 
2 to S-days 

Several hours 8 days 

Similar 
effects 

3 days 

3 days --. 

. . . -. . . - . - 
'. : 

._ 

to 
of -wwr _ _ _ _ 

5 days 

_. . 5 days 

. -  em ,z  . -  . -  me -  

' 
= -  

; .  . . -  - - .  _ . 1 to 5 days 

. 
- 2 to 4 days 

. 

-- 

First aid procedures. 

a. Exposed personnel will be removed immediately tdan uncontaminated 
atmosphere. Personnel handling casualty cases will give consideration to 
their own safety and will take precautions and employ the prerequisite 
protective equipment to avoid becoming exposed themselves. 

CAUTION: Due to'the rapid effects of nerve agents, it is extremely import- 
ant that decontamination of personnel not be delayed by attempting to blot 
off excessive agent prior to decontamination with sodium hypochlorite. 

b. The casualty will then be decontaminated by washing the contami- 
nated areas with commercial liquid household bleach (nominal 52 solution hy- 
pochlorite or 10 percent sodium carbonate solution) and flushing.with clean 
water to remove excess bleach foIlowed by copious soap and water wash. 
Mask will be left on the victim until decontamination has been com- 
pleted unless it has been determined that areas of the face were contamina- 
ted and the mask must be removed to facilitate decontamination. After de- 
contamination,. the contaminated clothing will be removed and skin 
contamination washed away. If possible, decontamination will be completed 
before the casualty is taken to the aid station or medical facility. 

CAUTION: Care must be taken when decontaminating facial areas to avoid 
getting the hypochlorite into the eye or mouth. Only clean water shall be __ 
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used when flushing the eyes or mouth. Skin surfaces decontaminated with 
bleach should be thoroughly flushed with water to prevent skin irritation 
from the bleach. , 

.- -. -' f - 
C. If the& is no apparent breathing, artifical resuscitation will be 

started immediately (mouth-to-mouth, or with mechanical resuscitator). The 
situation will dictate method of choice, e.g., contaminated face. Do not 
use mouth-to-mouth resuscitation when facial contamination exists. When 
appropriate and when trained personnel are available, cardiopulmonary 
resuscitation (CPR) may be necessary. 

d. An individual who has received. a known agent exposure or who 
exhibits definite signs or symptoms of,agent exposure shall be given an 
intramusclar injection immediately with the MARR I kit auto-injectors. 

(1) Some of the early symptoms 
rhea (runny nose) and/or tightness in 
(bronchial constriction). 

(2) Some of the early symptoms 
local muscular twitching or sweating 
nausea or vomiting. 

of a vapor exposure may be rhinor- 
the chest with shortness of breath 

of a percutaneous exposure may be 
at the area of exposure followed by 

(3) Although myosis (pin-pointing of the pupils) may be an early 
sign of agent exposure, an injection shall not be administered when myosis 
is the only sign present. Instead, the individual shall be taken immediate- 
ly to the medical facility for observation. 

(4) Injections using the MARK I kit injectors (or atropine only if 
directed by the local physician) may be repeated at 5 to 20 minute intervals 
if signs and symptoms are progressing until three series of injections have .*rsc, been administered. No more injections shall be given unless directed by the 
physician-in-charge. In addition, a record shall be maintained of all 
injections gSven. 

(5) Administer, in rapid succession, all three MARX I kit injectors 
(or atropine if directed by the local physician) in the case of SEVERE signs 

. of agent exposure. 

e. If indicated, CPR should be started immediately. Mouth-to-mouth 
resuscitation should be used when approved mask:bag or oxygen delivery sys- 
tems are not available. Do not use mouth-to-mouth resuscitation when facial 
contamination exists. 

CAUTION: Atropine does not act as a prophylactic and shall not be adminis- 
tered until an agent exposure has been ascertained. 

I-13 



. . 

,f-- 

; -“’ 
: 

. 

- . L 

_ 

1 
.  

I 

1. 

2. 

3. 

6. 

7. . 

a. 

9. 

Che&cal Code or UI NtmLcr: CK 

C&ha\ H&me: - banogen Chlotlde. 

Ctwical Fomlae: 

a. bolrfcal. cm 

b. S2ructural. Cl-QN 

Blologicrl Trpc Compound: .Lethrl agent. wfd acting. . 

Principal Phamacologful Action: 

Systdc effects slatlat to those of hydmwmfc ccfd (&Cl, 
uhtcbdlrrvpts thaoxldattvaprocesstr of'thabodytyfn- 

_; :,, 
- 

MbWng Me tssentirl enzyme cytochrow =tdasc. fn &Cl- 
tfon, tx fr a h*ghly eff8ctfvc local trritant cn the eyes, 
upper rts3rato~ tract. md the lungs. PsrlmmV du cay 
dtve?op :s a wult of the-irritant acticn on tir lungs. 

Charrcterls;k Odor: Pungent odor detectable rt 2.5 OS/m3 (1 pm). 

Effectlve Routes of Admfntrtfatlon: . InhrlrtIon; hfshly 
lrritanttotyes and mcous mu&runes. - 

Mfan LethA Lbsrgc, f4an (lCt&'s): 

: _ 

a. fnhalatfan. 11,000 q ah/& Expcsure tf=u not stated ln 
SaLrce mterlrl. 

b. Pcrcutanwt~. No hata. 

C. Other. Ho data. 

Median Lethal Lbsage, Animals: 

a. Inhatatlon, 
l 

SPSifS 

nWse 

f lC254 

min mgKJ 

0.5 

::o” 
to.0 
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Qanogen Chlotf$c __ : -- _ . 
. 

spuia- 3;. -- 

adn 

Lets 

mgziii7ii3 

Rat 2.0 
3,o .- 33.0 

9,400 
f,4r)O 
3,000 

Gdnea pig .. 2.0 -. 

_ 

peg 
. . . . . . . 

;:; . --. . 3,8OO~(naufni3i CSM3) 

1::: i 

:.N; (nonina mm) 

5:OOO (nosfnal concn3 

: 30.q . *. - +6,000 (nonIna corm) 
. _ 

mnkey 1.0 '- 4,400 (nonIna amcnl 

Qat 
. . . 

::: 
10.0 

4,500 
6.000 
7*500 

b. ~emzutaneout. No data. 

c. other. 

(1) Intravenous Injection- 

SPUiS LDg 2 (2 5. E.) 

W 4 

2::* 
@bbit* 
Rabbit- 

l Amstnetited 

m Unmesthetfted 

2.97+0.09 
3.43%.ccs 
3.15%.25 
3.3EO.36 

. 

. 
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Cyamgcn Chloride 

. 

. 

, .,-.:- -- - 
- (2) sfw;ach lube Adnlnlst~tlon. Rat, LD63, rpprox. 6.0 q/kg. 

IO. kdian Incapacttatfng Dosage, Han: .-. 

b. Ptrcutaneous. tb data. 

C. other. no data. . 

11, Threshold lln11t Value: >1.25 lag/d. 

12. HMnum Efftctlvt Dose. MI: Minimal concantrrtfon detcctablt 
we irritation by 27/27 huzm subjtctt wlthin 3 dnutes: 12.2 

--- alg/d. 

13, Acute Physfological Effects: 

1. Initial. Interm irrltatlon of nose, thmat c7?1 eyes with 
cougnrng, tightness in chest and lrcrhatlon. 

b. Hodcrate. Dlrtintss, dyspnea, retching, and Involuntary - 
mna and dcftcatfon.. 

C. Sever& Convulsions, unconsdousntssr and fall@ rerplratlon, 

If above effects are not fatal, sfgnt and syqtonr of 
pulmonary edema may develop. 

14. Chronic Physlologlcal' Effects: Residual danage ta the central 
nervous systm my occur. 

15. Onset Time of Symptoms: 

a. Initial Symptoas. Imedlately upon axposure. 

b. L c. Moderate and Severe. At lethal doses, uzconrcious- 
ness and aeaul occur urchin a few minutes. Depec.:ing on the 
degree of exposure, the pulmonary effecu ray dcvtiop imcdlately 
or may be delayed until the sytteric cffccU have subsided. 

Death or recovery from cyanide tffecu within mfnu%s. Recovery 
from lung Irritant effects prolonged. 

91 
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Cyanogm Chloride 

16. Self AId id Flrrt Ald: l 4 

a. fit on the task lamdlately if any lrritatlo~ of the 
eyes, nuse, or throat Is notlcd. 

b. The flW cnrgcncy therapeutic memm Is the InhaIatton 
of rpprl nftrate. If hydrucyanlc acid or mtnogcrl chiotldt 
WC no longer present In the r&Drphcrc, two UwlreS of 
amy1 nitrite should be crushed lr. the hollw of the hand and 
htid close to the ~rtlent’r nose. This my be remted 
evety fcu alrwes until l total of eight rwlcs have been 
used. &tlfWrI respjratlon should be given jf rtspkathxs 

:.: Me ceased or are feeble. T?!?r till also fr,cjlItatt the 
fnhrlatian of thr*zqyF-iritrftc: -388 8rtlffclc~ rerpiratlon 
mst be continued until spotltaneous breathing returns or 
until 10 minutes after t(ta last sfgn of hcwt actlvlty. Zf 
hydroyanlc acid or cyanogen chloride vaws are stfll present 
in the air, and the casualty Is not rlrcady asked, hc cast 
have hls arask put on for him. the crushed anprIes of &ayl 
nl trite, In the dosages given above, aust then be inserted 
In the raglan af the ryelenses of the prottctirt aask nem the 
deflector tube opcnlngs: ;uia cc?Qln after the Inrcrtfon 
of rnlyl nttrlte that the seal of the mask rroonj the face is 
unbroken. Prtfffclal respiration Nst ke fns:i:uted on the 
patient if he 1s not breathing or If respiration is ftcolc. 

I?. Toltrabte fmlmxwt Cormnttatltns to Uncontro?‘lti Fcpulztlon: 
ho data. 

18. )btecuIar Ytfght: 61.48. 

19: Purity Range: 

a. Laboratory Set1 l . 96 - 99:. 

b. Ptant Sdmlc. 

20. Physical Apptannct: Colorless gas or Ilquld. 

21. Vapor Dtnsfty, Rtlativt to Afr: 2.0. 

22. Llquld Denstty: 1.20 glnl at 10. C. 

Y2 
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24. 

25. 

26. 

27. 

a. 

29. 

I 3D. 

31. 

36. 

. 

37. 

. . 

. 
~ctogal chloride 

bttd Crnst ty: . 

a.*. Bulk Den&y. Hobt'~pp;icabtc. 

b. Cwmt -Density. hot rpplkable. 

H&i F&n9 Point or Halttw hinti -6.9' C, 

Boiling Point: 12.9. 6, 

flash‘ Point: tics not flash. - 
- 

Autoignltfon Tapctrtutt: Nonflamble. ,. 

Latent Heat of Vapotlrrt~on: '103 Cal/g. Thft Is sufflcfcntly 
high to provldc a satfrfactoty pancaking effect. 
l&t Heat of Fuston: 41.8 cal/g. 

Vapor-Air-Explostvc Hazard Range: Not avattsblc. 

Relative PcrsfttcfXy: Relattvcly nonpcnfstent. 

blublIlty~(g,100 g solvent): - 

a. Wet (dlst!llcd& 6.9 at 20' C.; w11t pol~wlre. 

b. Other; CK is completely altciblc wiU atmtt all wmn 
otganlc solvents, t.t., alcohol, ether. chny of the 
resultlng oixtures are unstable. 

c. Best Solvent: Drganlc solvents. 

7lternat Decmporl tion Rate (half-lffe): Cecoqoses alove 
100' C. CK will stand for 30 Uys 2 65' C. rlzhout excessfve 
f~+3p$SitlOn; polyrslctires hctwen 40 ard 60 &yt tD fOm (CiCI)j, 

. Hay explooc. 

Heat of Combustion: Not available. 
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Cyamgcn Chloride 

38. Products of Gzbustion: ?bt available. 

, 

.- 

! . 
I 

. 

. 
. 

39. Rate of Hydmlytk: 

l . Acidic (pHj. -" 

pH 6.6 --j.06, t l/2 1.6 kr 9 25' C; pH 4 - 6, t t/2 58 hr 
0 40. cm '. . 

b. Caslc (ptl). 
* * +? 

.'- pH 8, t l/2 t8 hr; at mm teapratwc. 
pii 7, t l/2 180 hr (tapcwater) at mm Quwrature. 

.a . . . . * 

49.. Hydmlyslt Products: 

a. Addle (PQ. UC1 and HOC% 

b. Basic (pll)l. Wl and RaCRO. 

41. brmrtvt Propcrttes: ho action on metals when stabillted. Attacks 
mqy ccaon totals when stored unstablfted. Ulll polymerize, may explode. 

42. Oetection bthods and Equimnt: MlSA2A. fllM2, Ill9 kits 
(LIB-3 iest, blue band dector tube), Ia Ataru. 

43. DeconterPinants: 

a. Personnel. ?&nc cffecrivt. 

b. Ettufment. heratfon in closed spaces. Sodlw hydroxide 
soludc;; or OS.2 on faateriel. 

C. Areas. Terrain: 5% sodits hydroxide solution sprayed from 
~Ml2Al decontaminating apparatus (PUUA). 

44. Wf Classfficatlon: Poison A. 

45, Sbblliter Utillted: 

1. Laboratory Sam&. 5% anhydrous, pou5m?d sodlun pymphos:'*atc; 
propyiene oxide; arsenic trl&loriJe. 

b. Productfan Samle. Unhbm. 

46, Types of Containers Required for Storage: Stabilized CK can 
k+storcd In steel up to lOO* C. without dtcmpositlon or 

cormsion. 
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Cyanogcn Cbtoridc 

47. Q-O CIass~flcatlon: 8 
bmpatiblllty kw: A 
Chooic~l Group: B -.- . 

.  .  
.  .  - i.. :  

i 

I * 

_ . ._ . , - --. . . . 

. 

c . 

. 

.  
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Analysis Of the GA Simulant: . . 

A sample of the GA simulant from the CAIS was determined by 
a variety of analytical methods to contain three main and eleven 
minor or trace components for a total of at least 14 components. 
The analysis of the sample is outlined below: 

COMPOUND PERCENT 

Benzonitrile 
. 

Diethyl Malonate 

Acid as Heptanoic Acid 

Ethyl Caprate 

Ethyl Myristate 

Ethyl Heptanoate 

Unidentified collectively, approximately 

2.6% 

25.7% 

2.3% 

17.89 

37.7% 

2. % 

12. % 

K-l 
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MATERIAL SAFETY DATA SHEET 

Sigma-Aldrich Corporation 
1001 West Saint Paul Ave,,Milwaukee, WI 53233 USA 

Version January 1991 

Sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5832 800-231-8327 - 

Outside USA/Canada 314-771-5765 414-273-3850 

. 

------------------ IDENTIFICATION ------------------- 
PRODUCT *: M5629 NAME: MALONIC ACID DIETHYL ESTER 
CAS *: 105-53-3 
MF: C7H1204 

SYNONYMS 
CARBETHOXYACETIC ESTER * DICARBETHOXYMETHANE * DIETHYL MALONATE + 
DIETHYL PROPANEDIOATE * ETHYL MALONATE * MALONIC ESTER * 
METHANEDICARBOXYLIC ACID, DIETHYL ESTER * PROPANEDIOIC ACID, DIETHYL 
ESTER * 

_----------------- TOXICITY HAZARDS ---------------_--- 
RTECS NO: 000700000 

MALONIC ACID, DIETHYL ESTER 
IRRITATION DATA 

SKN-RBT 500 MG/24H MLD FCTXAV 14,745,76 
TOXICITY DATA 

ORL-RAT,LDSO:lS GM/KG AIHAAP 30.470.69 

,-- 

ORL-MUS LD50:6400 MO/KG BIJOAK 34.1196.40 
REVIEWS, STANDARDS, AND REGULATIONS 

NOES 1983: HZD X4574; NIS 3: TNF 78: NOS 7; TNE 5363: TFE 916 
EPA TSCA CHEMICAL INVENTORY, 1989 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL 
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL 

k2 



ENTRY IN RTECS FOR COMPLETE INFORMATION. 
-----------_-w---- HEALTH HAZARD DATA _---------------- 

ACUTE EFFECTS 
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION. 
MAY CAUSE EYE IRRITATION. 
MAY CAUSE SKIN IRRITATION. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY WAdH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF 
WATER FOR AT LEAST 15 MINUTES. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A.PHYSICIAN. 
REMOVE AND WASH CONTAMINATED CLOTHING PROMPTLY. 

-----*-----.m-------- PHYSICAL DATA -------------------- 

BOILING PT: 199 C 
MELTING PT: -51 C TO -50 C 
SPECIFIC GRAVITY: 1.055 
VAPOR DENSITY: 5.52 
VAPOR PRESSURE: 1 MM 8 40 C 

APPEARANCE AND ODOR 
COLORLESS LIQUID 

------------ FIRE AND EXPLOSION HAZARD DATA --e.-------- 
FLASHPOINT: 212 F BY: 

EXTINGUISHING MEDIA 
CARBON DIOXIDE, DRY CHEMICAL POWDER. ALCOHOL OR POLYMER FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

-------------- ----- REACTIVITY DATA ----------M-------- 
INCOMPATIBILITIES 

ACIDS 
BASES 
OXIDIZING AGENTS 
REDUCING AGENTS 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES OF: 
CARBON MONOXIDE, CARBON DIOXIDE 

--------------- SPILL OR LEAK PROCEDURES -------------- 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

WEAR RESPIRATOR, CHEMICAL SAFETY GO5GLES, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. 
ABSORB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR 
DISPOSAL. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

e-m PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --- 
CHEMICAL SAFETY GOGQLES. 
USE PROTECTIVE CLOTHING, GLOVES AND MASK. 
SAFETY SHOWER AND EYE BATH. 
MECHANICAL EXHAUST REQUIRED. 
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THE 
ALL 

DO NOT BRE-ATHE VAPOR. ,- 
AVCID CON'rACT WITH EYES, SKIN AND CLOTHINQ. 
WASH THOROUGHLY AFTER HANDLING. 
KEEP TIGHTLY CLOSED. 
STORE IN A COOL DRY PLACE. 
ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE 
INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT BE 

HELD LIABLE FOR ANY DAMAGE RESULi'iBG F XM HANDLING OR FROM CONTACT WITZ THb 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIF FOR iDD'TICXAL. - 
TERMS AND CONDITIONS OF SALE 

I  
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MATERIAL SAFETY DATA SHEET 

l-‘ Sigma-Aldrich Corporation 
1001 West Saint Paul Ave. Milwaukee, WI 53233 USA 

Version January 1991 

sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5832 800-231-8327 

Outside USA/Canada 314-771-5765 414-273-3850 

- - - - - - - - - 3 - - - - - - - -  IDENTIFICATION -----s------------- 
PRODUCT t: CO760 NAME: CAPRIC ACID ETHYL ESTER 
CAS 0: 110-38-3 
MF: Cl2H2402 

SYNONYMS 
CAPRIC ACID ETHYL ESTER * ETHYL CAPRATE * ETHYL CAPRINATE * ETHYL 
DECANOATE * ETHYL DECYLATE * 

------------------ TOXICITY HAZARDS ------------------- 
RTECS NO: HI)9420000 . 

DECANOIC ACID, ETHYL ESTER 
IRRITATION DATA 

SKN-RBT 500 MQ/24H MLD FCTXAV 16,733,78 
REVIEWS, STANDARDS, AND REaULATIONS 

NOES 1983: HZD X4666: NIS 1; TNF 7; NOS 1: TNE 28 
EPA TSCA CHEMICAL INVENTORY, 1989 
ONLY SELECTED RE(3ISTRY OF TOXIC EFFECTS OF CHEMICAL 
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL 
ENTRY IN RTECS FOR COMPLETE INFORMATION. 

------------------ HEALTH HAZARD DATA --w-------------e 
ACUTE EFFECTS 

MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION. 
,- MAY-CAUSE IRRITATION. 



FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. ,- 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS CF 
WATER FOR AT LEAST 15 MINUTES. 
IF INHAL.ED. REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVTDED PERSON IS CONSCIOUS. 
CALL A FHYSICIAN. 
REMCVE AND WASH CONTAMINATED CLOTHING PROMPTLY. 

-------------------- PHYSICAL DATA ----------_--------- 
BOILING PT: 245 C 
SPECIFIC GRAVITY: 0.862 

APPEARANCE AND ODOR 
COLORLESS LIQUID 

------------ FIRE AND EXPLOSION HAZARD DATA --------- -- 
FLASHPOINT.: 216 F BY: 

EiiTINGUISHING MEDIA 
CARBON DIOXIDE, DRY CHEMICAL POWDER, ALCOHOL OR POLYMER FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

--_---w----_------- REACTIVITY DATA ------------------- 
INCOMPATIBILITIES 

ACIDS 
BASES 
OXIDIZING AGENTS 
REDUCINQ AGENTS 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
TOXIC FUMES OF: 
CARBON MDNOXItE, CARBON DIOXIDE 

--------------- SPILL OR LEAK PROCEDURES -------------- 
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. 
ABSORB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR 
DISPOSAL. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --- 
CHEMICAL SAFETY GOGGLES. 
USE PROTECTIVE CLOTHING, GLOVES AND MASK. 
SAFETY SHOWER AND EYE BATH. 
MECHANICAL EXHAUST REQUIRED. 
DO NOT BREATHE VAPOR. 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT BE 
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL 

,- 

AVOID CONTACT WITH EYES, SKIN AND CLOTHING. 
WASH THOROUGHLY AFTER HANDLING. 
KEEP TIGHTLY CLOSED. 
STORE l!N A COOL DRY PLACE. 
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TERMS AND CONDITIONS OF SALE 
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MATERIAL SAFETY DATA SHEET 

Sigaa-Aidrich Corporation 
1001 West Saint Paul Ave, Milwaukee, WI 53233 USA 

Version January 1991 

Sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5632 @03-231-8327 

Outside USA/Canada 314-771-5765 nl4-273-3850 

------------------ IDENTIFICATION ------------------* 
PRODUCT *: W24450-3 NAME: ETHYL MYRISTATE, 96+X, FCC 
CAS *: 124-06-l 
MF: Cl6H3202 

---------_--_----- TOXICITY HAZARDS ____i_--_____--__-_ 
DATA NOT AVAILABLE 

----------T------- HEALTH HAZARD DATA ----------------- 
ACUTE EFFECTS 

MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION. 
MAY CAUSE EYE IRRITATION. 
MAY CAUSE SKIN IRRITATION. 
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND 
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIaATED. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF 
WATER FOR AT LEAST 15 MINUTES. 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHINQ QIVE ARTIFICIAL 
RESPIRATION. IF BREATHINQ IS DIFFICULT, QIVE OXYC1EN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A PHYSICIAN. 



- . . 

WASH CONTAMINATED CLOTHING BEFORE REUSE. 
--_-_________----_-- PHYSICAL DATA ----w- -se-- --------- 

BOILING PT: 178 C TO 180 C!/12MM. * 

MELTING PT: 11 C TO 12 C 
SPECIFIC GRAVITY: 0.860 

APPEARANCE AND ODOR 
COLORLESS TO PALE YELLOW LIQUID 

-----------m FIRE AND EXPLOSION HAZARD DATA -I--------- 

FLASHPOINT: >230 BY: 
EXTINGUISHING MEDIA , 

WATER SPRAY. 
CARBON DIOXIDE, DRY CHEMICAL POWDER, ALCOHOL OR POLYMER FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

-i--------w-------- REACTIVITY DATA ------------------- 
INCOMPATIBfLITIES 

STRONG OXIDIZING AGENTS 
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 

TOXIC FUMES OF: 
CARBON MONOXIDE, CARBON DIOXIDE 

--------------- SPILL OR LEAK PROCEDURES -------------- 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 
WEAR RESPIRATOR. CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. 
ABSORB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR 
DISPOSAL. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

WASTE DISPOSAL METHOD 
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A 
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --- 
CHEMICAL SAFETY GOGGLES. 
COMPATIBLE CHEMICAL-RESISTANT GLOVES. 
NIOSH/MSHA-APPROVED RESPIRATOR. 
SAFETY SHOWER AND EYE BATH. 
MECHANICAL EXHAUST REQUIRED. 
AVOID INHALATION. 
AVOID CONTACT WITH EYES, SKIN AND CLOTHING. 
AVOID PROLONGED OR REPEATED EXPOSURE. 
WASH THOROUGHLY AFTER HANDLING. 
KEEP TIGHTLY CLOSED. 
STORE IN A COOL DRY PLACE. 
CAUTION: FOR MANUFACTURING, PROCESSING OR REPACKING. 
THIS MATERIAL IS NOT STERILE AND HAS NOT BEEN PYROGEN-TESTED. 

THE ABOVE INFORMATION IS BELIEVED TO BE. CORRECT BUT DOES NOT PURPORT TO BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT B 
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLINQ OR FROM CONTACT WITH TH 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL 
TERMS AND CONDITIONS OF SALE 



MATERIAL SAFETY DATA SHEET 

Sigma-Aldrich Corporation 
1001 West Saint Paul Ave, Milwaukee, WI 5323? USA 

Version January 1991 

Sigma Aldrich 
For Emergency Contact USA/Canada 800-325-5832 800-231-8327 

Outside USA/Canada 314-771-5765 414-273-3850 

ml3 
13,295-e 

. 
---------w-------- IDENTIFICATION ------------------- 

PRODUCT *: 13295-o NAME: CHLOROFORM 
CAS *: 67-66-5 
MF: CHCLJ 

SYNONYMS 
CHLOROFORM (ACGIH,DOT,OSHA) * CHLOROFORME (FRENCH) * CLOROFORMIO 
(ITALIAN) * FORMYL TRICHLORIDE * METHANE TRICHLORIDE * METHANE, 
TRICHLORO- * METHENYL TRICHLORIDE * METHYL TRICHLORIDE * NCI-CO2686 * 
R 20 * R 20 (REFRIGERANT) * RCRA WASTE NUMBER U044 * TCM * 
TRICHLOORMETHAAN (DUTCH) * TRICHLORMETHAN (CZECH) * TRICHLOROFORM * 
TRICHLOROMETHANE * TRICHLOROMETHANE (OSHA) + TRICLOROMETANO (ITALIAN) 
* UN 1888 (DOT) * 

------------------ TOXICITY HAZARDS --..---"-f-"---'-- 
RTECS NO: FSQlOOOOO 

CHLOROFORM 
IRRITATION DATA 

SXN-RBT 10 MG/24H OPEN MLD AIHAAP 23,95,62 
SKNJ'RBT 500 MG/24H I&D 85JCAE -,89.86 
EYE-RBT 148 MG AIHAAP 37,697,76 
EYE-RBT 20 MG/24H MOD 85JCAE -,89,86 

TOXICITY DATA 
IHL-HMN LCLO:25000 PPM/SM TABIA2 3,231,33 

L --I 
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UNR-MAN LDLO:546 MGI/KG 85DCAI 2,73,70 
ORL-RAT LD50:908 MG/KG JPFCDZ 17.205.82 
IHL-RAT LC50:47702 MG/M3/4H ENVRAL 40.411.86 
IPR-RAT LD50:894 MG/KG ENVRAL 43.411.86 
GRL-MUS LD50:36 MG/KG ATSUDG 2,371,79 
IPR-MUS LD50:623 MG/KG AGGHAR 18,109,60 
SCU-MUS LD50:704 M3/KG JPETAB 123,224,58 
IPR-DOG LD50:lOOO MG/KG TXAPAS 10.119.67 
ORL-QPG LD50:820 MG/KG GISAAA 48(3),10,83 

REVIEWS, STANDARDS, ANQ REGdLATIONS 
ACGIH TLV-SUSPECTED CARCINOGEN 85INA8 5.130.36 
ACGIH TLV-TWA 10 PPM 85INA8 5,130,86 
IARC CANCER REVIEW:ANIMAL SUFFICIENT EVIDENCE IMEMDT 20.401.79 
IARC CANCER REVIEW:HUMAN LIMITED EVIDENCE IMEMDT 20,401,79 
XARC CANCER REVIEW:ANIMAL LIMITED EVIDENCE IMEMDT 1,61,72 
IARC CANCER REVIEW:GROUP 2B IMSUDL 7.152.87 
MSHA STANDARD:AIR-CL 50 PPM (240 MG/M3) DTLWS* 3.14.73 
OSHA PEL:CL 5G PPM (240 MG/M3) FEREAC 54.2923,89 
OSHA PEL FINAL:8H TWA 2 PPM(9.78 MG/M3) FEREAC 54.2923.89 
NIOSH REL TO CHLOROFORM-AIR:CL 2 PPM/dOM MMWR** 37(S-7).8,88 
NIOSH REL TO WASTE ANESTHETIC GASES AND VAPORS-AIR:CL 2 PPM/lH MMWR** 

37(S-7),28.88 
NOHS 1974: HZD 18500; NIS 78; TNF 5120: NOS 66: TNE 96747 
NOES 1983: HZD 18500; NIS 65: TNF 4890; NOS 55; TNE 95773; TFE 41397 
ATSDR TOXICOLOGY PROFILE (NTIS** PB/89/160360/AS) 
EPA GENETOX PROGRAM 1988, POSITIVE: CARCINOGENICITY-MOUSE/RAT; S 

CEREVISIAE GENE CONVERSION 
EPA GEN'ETOX PROGRAM 1988, POSITIVE: S CEREVISIAE-HOMOZYGOSIS; S 

CEREVISIAE-REVERSION 
EPA GI'NETOX PROGRAM 1988, NEGATiVE: CELL TRANSFORM.-SA7/SHE; V79 CELL r-l 

CULTURE-GENE MUTAT:ON 
EPA GENETOX PROGRAM 1988, INCONCLUSIVE: MAMMALIAN MICRONUCLEUS: SPERM - 

MORPHOLOGY-MOUSE 
EPA TSCA CHEMICAL INVENTORY, 1989 
EPA TSCA SECTION 8(E) STATUS REPORT 8EHQ-0979-0310;8EHQ-0180-0324 
EPA TSCA TEST SUBMISSION (TSCATS) DATA BASE, APRIL 1990 
NIOSH CURRENT INTELLIGENCE BULLETIN 0, 1976 
NIOSH ANALYTICAL METHODS: SEE HYDROCARBONS, HALOGENATED, 1003 
NC1 CARCINOGENESIS BIOASSAY (GAVAGE);CLEAR EVIDENCE:MOUSE.RAT NCITR* 

NCI-TR,1976 
NTP FIFTH ANNUAL REPORT ON CARCINOGENS, 1989 : ANTICIPATED TO BE 

CARCINOGEN 
OSHA ANALYTICAL METHOD *05 

TARGET ORGAN DATA 
BEHAVIORAL (FOOD INTAKE) 
LIVER (LIVER FUNCTION TESTS IMPAIRED) 
BLOOD (:THER CHANGES) 
EFFECTS ON FERTILITY (FEMALE FERTILITY INDEX) 
EFFECTS ON FERTILITY (POST-IMPLANTATION MORTALITY) 
EFFECTS ON FERTILITY (OTHER MEASURES OF FERTILITY) 
EFFECTS ON EMBRYO OR FETUS (FETOTOXICITY) 
EFFECTS, ON EMBRYO OR FETUS (FETAL DEATH) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (CRANIOFACIAL) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (MUSCULOSKELETAL SYSTEM) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (GASTROINTESTINAL SYSTEM) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES (HOMEOSTASIS) 

L-z 



NUTRITIONAL AND GROSS METABOLIC (WEIGHT LOSS OR DECREASED WEIGHT GAIN) 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL 
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL 
ENTRY IN RTECS FOR COMPLETE INFORMATION. 

----------_------- HEALTH HAZARD DATA ----------------- 
ACUTE EFFECTS 

MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN. 
VAPOR OR MIST IS IRRITATING TO THE'EYES, MUCOUS MEMBRANES AND UPPER 
RESPIRATORY TRACT. 
CAUSES SKIN IRRITATION. 
EXPOSURE CAN CAUSE: . 
NAUSEA, DIZZINESS AND HEADACHE 
MAY CAUSE NERVOUS SYSTEM DISTURBANCES. 

CHRONIC EFFECTS 
CARCINOGEN. 
DAMAGE TO THE LIVER 
DAMAGE TO THE KIDNEYS 
DAMAGE TO THE HEART 
EXPOSURE TO AND/OR CONSUMPTION OF ALCOHOL 
MAY INCREASE TOXIC EFFECTS. 
MAY ALTER GENETIC MATERIAL. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS 
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED 
CLOTHING AND SHOES. 
CONTAMINATION OF THE EYES SHOULD BE TREATED BY IMMEDIATE AND PROLONGED 
IRRIQATION WITH COPIOUS AMOUNTS OF WATER. 
IF INHALED, REMOVE TO FRESH.AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYQEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A PHYSICIAN. 
WASH CONTAMINATED CLOTHING BEFORE REUSE. 

w-m----------------- PHySICAL DATA -------------------- 
BOILINQ PT: 61 C 
MELTING PT: -63 C 
SPECIFIC GRAVITY: 1.492 
VAPOR DENSITY: 4.1 
VAPOR PRESSURE: 160 MM Q 20 C 

APPEARANCE AND ODOR 
COLORLESS LIQUID 

------------ FIRE AND EXPLOSION HAZARD DATA ----------- 
FLASHPOINT: NONE BY: 

EXTINGUISHING MEDIA 
NONCOMBUSTIBLE. 
USE EXTINGUISHINQ MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS. 

SPECIAL FIREFIGHTINQ PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

---------v--------- REACTIVITY DATA ------------------- 
INCOhfF'ATIBILITIES 

BASES 
ALUMINUM 
SENSITIVE TO LIGHT 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
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TOXIC FUMES OF: 
HYDROGEN CHLORIDE GAS 
PHOSGENE GAS 
CARBON MONOXIDE, CARBON DIOXIDE _----+ 

--------------- SPILL OR LEAK PROCEDURES -------..------ 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 
EVACUATE AREA. 
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. 
ABSC\RB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR 
DISPOSAL. 

. VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS C3MPLETE. 
WASTE DISPOSAL METHOD 

THE MATEPTAL SHOULD BE IQYITED IN THE PRESENCE OF SODIUM CARBONATE 
AND SLAKED LXME (CALCIUM HYDROXIDE). THE SUBSTANCE SHOULD BE MIXED 
WITH VERMICULITE AND THEN WITH THE DRY CAUSTICS, -APPEC iis PAPER AND 
BURNED IN A CHEMICAL I%CINERATOR EQUIPPED WITH AN AFTERBURNER 
AND SCRUBBER. 
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS. 

e-- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAQE --- 
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT 
GLOVES, SAFETY QOGGLES, O,THER PROTECTIVE CLOTHINQ. 
USE ONLY IN A CHEMICAL FUME 300D. 
SAFETY SHOWER AND EYE BATH.. 
DO NOT BREATHE VAPOR. 
AVOID ALL CONTACT. 
DO NOT QET IN EYES, ON SKIN, QN CLOTHINQ. 
WASH THOROUGHLY AFTER HANDLINQ. 
HIQHLY TOXIC. 
CARCINOQEN. 
MUTAGEN. 
IRRITANT. 
KEEP TIQHTLY CLOSED. 
PROTECT FROM LIQHT. 
STORE IN A COOL DRY PLACE. 

REGULATORY INFORMATION 
THIS PRODUCT IS SUBJECT TO SARA SECTION 313 REPORTINQ REQUIREMENTS. 

--------- ADDITIONAL PRECAUTIONS AND COMMENTS --------- 
SECTION 9 FOOTNOTES 

STABILIZED WITH APPROX. 0.75% ETHANOL. 
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE 
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA-ALDRICH SHALL NOT BE 
HELD LIABLE FOR ANY DAMAQE RESULTINQ FROM HANDLINQ OR FROM CONTACT WITH THE 
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKINQ SLIP FOR ADDITIONAL 
TERMS AND CONDITIONS OF SALE 





Appendix D will be included during the site mobilization 
which is scheduled for January 3,1994. 





APPENDIX E 

EMERGENCY PROCEDURES FOR EXPOSURE TO 
HAZARDOUS MATERIALS/WASTE 

1. Call ambulance or transport individual to hospital/clinic immediately. ‘Don’t forget to 
take the HASP with you; it contains information on the contaminants expected to be found 
on site and will assist the physician in his/her assessment of the exposure. 

2. Fill in Potential Exposure Report, answering each of the questions to the best of your 
ability. 

3. Contact our physician(s) at EMR as soon as possible. The procedure is as follows: 

a. Call EMR at l-800-229-3674! 

b. Ask to speak with: 

Dr. David L. Barnes; 
Dr. Elaine Theriault; or 
Ms. T.J. Wolff, R.N. 

Note: During nonbusiness hours (after 6 p.m.) call l-800-229-3674 and follow directions for 
paging the aforementioned individuals. 

4. Once in contact with any of these individuals, explain what has happen (they will review 
the information on the form with you and may ask you to fax the form to them, if possible), 
and allow either of them to speak with the attending physician. 

5. When asked about payment (and they will ask), inform the Hospital/Clinic/Physician that 
this is a “work related injury” and have them contact the Benefits Coordinator at 
(412) 269-2744. Have invoices sent to: 

Michael Baker Jr. Inc. 
Attn: Benefits Coordinator 
Airport Office Park, Bldg. 3 
Coraopolis, PA 15108 

6. Contact the Project Manager and the Project Health and Safety Officer as soon as it is 
feasible, but wait no longer than 24 howrs. 
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Name: Date of Exposure: 

Social Security No.: Age: Sex: 

I, Exposing Agent 

Name of Product or Chemicals (if known) 

Characteristics (if the name is not known) 

Solid Liquid Gas Fume Mist Vapor 

IL Dose Determinants 

What was individual doing? 

How long did individual work in area before signs/symptoms developed? 
- 

Was protective gear being used? If yes, what was the PPE? 

Was there skin contact? 

Was the exposing agent inhaled? 

Were other persons exposed ? If yes, did they experience symptoms? 

IIL Signs and Symptoms (check off appropriate symptoms) 

Immediately with Exposure: 

Cl Burning of eyes, nose, or throat Cl Chest tightness/pressure 
0 Tearing q Nausea/vomiting 
Cl Headache q Dizziness 
q Cough q Weakness 
Cl Shortness of breath q Heat flashes 
0 Delirium q Other 

Delayed Symptoms: 

0 Weakness 
Cl Nausea/vomiting 
q Shortness of breath 
q Cough 

q Loss of appetite 
0 Abdominal pain 
Cl Headache 
0 Numbness/tingling 
q Other 
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IV. Present Status of Symptoms (check off appropriate symptoms) 

Cl Burning of eyes, nose, or throat Cl Nausea/vomiting 
Cl Tearing 0 Dizziness 
q Headache Cl Weakness 
Cl Cough Cl Loss of appetite 
Cl Shortness of breath 0 Abdominal pain 
Cl Chest tightness/pressure q Numbness/tingling 
q Cyanosis (bluish skin color) El Other 

Have symptoms (please check off appropriate response and give duration of 
symptoms): 

Improved Worsened Remain Unchanged 

V* 

VI. 

VII. 

Treatment of Symptoms (check off appropriate response) 

None Self-medicated Physician treated 

Name 
(Attending physician) 

Hospital/Clinic 

Source: EMR, Inc. 
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